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Chapter Comm 21
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Note: Chapter Ind 2ivas renumbered to be chapter ILHR Rigister February

1985,No. 35Q eff. 3-1-85. Chapter ILHR 2fvas renumbered chapter Comm 21
unders. 13.93 (2m) (b) 1., Stats., and corrections made under s. 13.93 (2m) (b) 6.
7., Stats.Register January1999, No. 517 Chapter Comm 21 was reprinted to-cor

rectthe Table of ContentRegister October 2009 No. 646

Subchapter| — Scope

Comm 21.01 Scope. The provisions of this chaptehall

apply to the desigrand construction of all one— and 2-family Floors

dwellings.
History: Cr. Register November1979, No. 287eff. 6-1-80.

Subchapter Il — Design Criteria

Comm 21.02 Loads and materials.  Every dwelling

shallbe designednd constructed in accordance with the requiré

(b) Live loads. 1. ‘Floors and ceilings.” Floors and ceilings
shallbe designed and constructed to support the minimum live
loadslisted in Tble 21.02. The design load shall be applied uni

formly over the component area.

TABLE 21.02
Live Load

Component (pounds per sq. ft.)

........................ 40
Garagefloors. . ................ 50
Exterior balconies, decks, porches 40
Ceilings (with storage).......... 20
Ceilings (without storage) . . ... .. 5

2. ‘Snow loads.” Roofs shall be designed and constructed to
supportthe minimum snow loads listed on the zone map. The

i h Igads shall be assumed to act vertically over the roof area pro
structedto support the actual dead load, live loads and wind lo tedupon a horizontal plane
acting upon it without exceeding the allowable stresses of t P .p : .
material. The construction of buildings and structures shall result (¢) Wind loads. Dwellings shall be designed and constructed
in a systenthat provides a complete load path capable of transfép withstand a horizontal and uplift pressure26f pounds per
ring all loads frompoint of origin through the load-resisting-ele squarefoot acting over the surface area.

mentsto the foundation. . . (d) Fasteners.All building components shall be fastened to
(a) Deadloads. Every dwelling shall be designed and conwithstandthe dead load, live load and wind load.

structedto support the actual weight of abmponents and mater

ials. Earth—sheltered dwellings shall be designed and construcfg,

to support the actual weight of all soil loads.

mentsof this section.
(1) DesicNLoAD. Every dwelling shall be designed and -con

ote: See the Appendifor a schedule of fasteners that will be acceptable to the
rtmenfor compliance with this subsection. Other fastemrgthods may be
allowedif engineered under &omm 21.02 (3)
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Comm 21.02 WISCONSINADMINISTRATIVE CODE 16

(2) MetHopsor DEsIGN. All dwellings shall be designed by the following nationally recognized standards.
themethod of structural analysis thre method of accepted prac () \Wood. 1. Except as provided in suti.a.andb., structural
tlcl\leotsepesceltfeligng ]_elgcrtllepsaorfttf?g (tjz:osar?r’r?gnet.of natural resources, for specillflmber’ glue—lami_nated timbemm.ber piIi_ngs andfaStening$
requirementselating to buildings located in flood plain zones. Information regarcg_hal! be designed in accordance with thiational Design Speei
ing the elevation of the regional flood may be obtained frontotte zoning dicial.~  fication for Wood Construction” and the “DesigraMes folbod
(3) STRUCTURAL STANDARDS. (a) General. Design, construc Construction,”a supplement to thHdational Design Specification
tion, installation, practice and structural analysis shall conform for Wood Construction.

Figure 21.02
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17 DEPARTMENT OF COMMERCE Comm 21.03

a. Section 2.2.5.3. The cumulativefexits of short-time 1. One-third the length of the longeliagonal of the floor in
loads,such asnow shall be considered in determining duratioplanview, exclusive of an attached garage.
of load. For snow load, no greater duration of load factor than 1.15 2. 20 feet.

shallbe used. Note: See appendix for examples of exit separation design.

b. Section 4.1.7. The provisions of this section shksb (f) 1. Firstfloor levels that do not meet the separation reguire
apply to reused lumber Reused lumber shae considered to Mentsunder par(e), shall have at least one egress window-com
havea duration of load factor of 0.90. plying with sub.(6) on that floor level.

2. An egress window to comply with suldd shall be sepa

2. Span tables for joists and rafters printethiaappendix or @tedfrom at least one door on the first floor by one of the dis

approvedby the department may be used in lieu of designing

structural analysis. ncesunder par(e). _ _
3. Sawn lumber that is not graded in accordance with the stan_3:_If first floor levels that do not meet the separation reguire

dardsunder subdl., shall use the NDS published allowabldn€ntsunder par(e) contain one or more sleeping rooms, each

designstresses for the lumber species using grade number 3 whl§gPINgroom shall have at least one egress window complying

usedfor studs, stringers, rafters or joists and may use grade nifth Sub-(6).

ber 1 when used for beams, posts or timbers. (9) 1. The exit separation distance required unde(ejahall

(c) Structural steel. The design, fabrication and erection of€ c@lculated or measured as a straight line from the midpoint of
structuralsteel for buildings shall conformo Specification for on€doorway to the midpoint of the other doorway S
StructuralSteel BuildingsAllowable Stress Design and Plastic 2. For exiting through an attached garage, the separation dis
Designand the provisions of the accompanying commentary &iceshall be measured using the door connecting the garage

adoptedunder Bble 20.24-3. the dwelling. Distance within the garage shall be ignored.
(d) Concrete. Plain, reinforced or prestressed concrete-con (h) 1. Dwellings consisting of no more than a first floor with
structionshall conform to the following standards: a maximum floor area of 400 square feet and a loft area not

1. ACI Standard 318, “Building Code Requirements for Reirfexceedingnalf of the first floor area, shall be provided with at least
forced Concrete”. ’ one exit door leading directly to the exterior and at least one egress

e . window that complies with sulg6).
2. ACI Standard 31?'1’ Building Code Requirements for 2. a. Dwellings that meet the size restrictions under slibd.
StructuralPlain Concrete”. b - ; .
. . re not required to meet the exit separation requirements under
(e) Masonry. The design and construction of masonry shajl,, () or (f).

conflorrxct:c: Et_)t;%fcglq\l/él_ng (s:ta(rjldaers: . for M S b. If a dwelling that meets the size restrictions under slibd.
' » Building Code Requirements for Masonry Strug,5smore than one room on the first flptite door and the egress

tures. window shall be located in ddrent rooms.

2. ACI. 530.1, Specification for Masonry_ Structures. (2) ExiTs FROM THE SECONDFLOOR. (@) At least 2 exitshall

(f) Engineeredstructural componentsEngineered structural e providedfrom the second floorOne of the exits shall be a stair
componentshall be used in accordance with structural analysjgy or ramp and lead to the first floor or disajeto grade. The
or with load tables supplieldy the manufacturgprovided those gecondexit may be via a stairwayr ramp which dischges to
load tables were developed usstguctural analysis or load test gradeor may dischage to a balcony which complies with S().

ing. . (b) Except as provided in péc), windows which comply with
(9) Whole logs. Dwellings constructed of whole logs shallsyp (5) may be provided in each second floor bedroom in lieu of
conformto the following standards: the second exit from the floor
1. ILBA Log Building Standardgor Residential, Hand (c) Where the second floor is the lowest floor level in a dwell
crafted, Interlocking, Scribe—fit Construction. ing unit, as in an up—and-down duplex, windows may not be pro

Note: This standard requires the minimum log diameter to be 8 inches. vided as the second exit from the floor
2. ICC/ANSI 400, Standard on the Design and Construction (3) EXITS ABOVE THE SECONDFLOOR. (a) Except as provided

of Log Structures. ;
- : underpars.(b) and(c), each habitable floor above the sectiodr
History: Cr. Register November1979, No. 287eff. 6-1-80; r and recr(3) (a), H f . .
am. (3) (&) and bl 21.02. c1(3) (c) 2. Register February 1985,No. 31(30) Q shallbe provided with at least 2 exits that meet all ofidtiewing
3-1-85; cr (3) (a) 3., am. (3) (b), renum. (3) (e) to be (3) (d), and Regjster, requirements:

November,1995, No. 479eff. 12-1-95; renum. and am. (1) (c) to be (@) 1., cr i i
(1) (0) 2. and 3. am. (3) (dRegister January1999, No. 5176f. 2-1-99; r (3) (a) 1. The exits shall be stairways or ramps that lead to the second

3.and cr (3) (e) Register March, 2001, No. 54F. 4-1-01; correction in (3) (b) Tl00r Or dischage to grade.

madeunder s. 13.93 (2m) (b) 7., StaRegistey March, 2001, No. 54&R 02-077 2. Theexi hall | h th n exiti ibl
am. (1) (intro.) and (dRegisterMay 2003 No. 569ef. 8-1-03; corrections in (3) eexits shall be located such that an exitis accessible to

(b) and (d) made under s. 13.93 (2m) (b) 7., StRegjster May 2008lo. 563 CR (e Second floor if another exitis blocked. _

08-043r. (1) (c) 2. and 3., renunf) (c) 1., (3) (a) to (e) and (intro.) to be (1) (c),  (b) A second stairway aamp exit is not required for habitable

gﬂd(?g)‘oag? ?gg’ ((g))?%)i and am. (3) @ and (€), am. (3 ({lefsp(o) 3. (¢) 1. 2. areason a third floor that meet all dhie following requirements:
T B ' 1. The habitable area consists of a single room.

Comm 21.03 Exits. Exits, doors and hallways shall be Note: Non-habitable areas, such as closets and bathrooms may be partifioned of
constructecas specified in this section. 2. The room is not used for sleeping.

(1) EXITS FROMTHE FIRSTFLOOR. (@) Except as allowed under 3. The habitable area has a floor area of 400 square feet or less.
par.(h), every dwelling unit shall be provided with at least 2 exit 4. There is ateast one egress window meeting the require
doorsaccessible from the first floor mentsof sub.(6) in t_he habitable area. _ _

(b) Atleast one of the exits shall discparto grade and may  (C) A second stairway or ramp exit is not required for habitable
not go through a garage. This exit may inclimterior or exterior areason a third floor that meet all dfie following requirements:

stairs. 1. The dwelling is fully sprinklered in accordance with RFP
(c) Anadditional exit may dischge to an outside balcony that13Ror NFFA 13D.
complieswith sub.(8). 2. If a required exit includes an attached garage, the garage

(d) An additional exit may dischge into an attached garageshallbe sprinklered.
providedthe garage has an exit door that disgesto grade. An  (4) ExiTs FROMLOFTS. (@) At least one stairway exit shall be
overheadyarage door may not be used as an exit.door provided,to the floor belowfor a loft exceeding 400 square feet
(e) Except as allowed under paffy.and(h), the 2 required exit In area.
doors shall be separated by at least the greater of the following dis(b) At least one stairway or ladder exit shallgoevided to the
tances: floor below for a loft, 400 square feet or less, in area.
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(5) EXITSFROMBASEMENTSAND GROUNDFLOORS. (@) General. d. Ladder rungs shall have a maximum rise of 12 inches
Exceptas provided in pa(b), all basementand ground floors betweenrungs and shall extend to within 12 inches of exterior
shallbe provided with at least one exit of the following types: grade.

1. A door to the exterior of the dwelling. 6. The areawaghall be constructed such that water entering

2. A stairway or ramp that leads to the floor above. theareaway does not enter the dwelling.

(b) Basements and gund floors used for sleepind.. Base (7) DooRsSUSEDFOREXITING. (a) Doors used for exiting from
mentsand ground floorsised for sleeping shall be provided withe dwelling shall meet the following dimensions:
atleast 2 exits. 1. At least one exit door shall be a swing—-type door at least

2. The exits shall be located as far apart as practical. 80inches high by 36 inches wide.

3. The exits may not be accessed from the same ramp er stair 2. Except as allowed under sub8sand4., other required
way. exit doors shall be at least 76 inches high by 32 inches wide.

4. In addition to the exit type required under. fa); the see 3. Where double doors are used as a required exit,deach
ond exit from a basement or groufidor used for sleeping shall leaf shall provide a clear opening at least 30 inches wide and be
be one of the following types: atleast 76 inches high.

a. A door to the exterior of the dwelling. 4. Where sliding doors are usedaagequired exit, the clear

b. A stairway or ramp that leads to the floor above. openingshall beat least 30 inches wide and be at least 76 inches

c. A stairway that leads to a garage provided the garage
an exit door other than the overhead door

d. An egress window that complies with s(@), located in - (g) B, coniEs. (a) Balconies shall be made of concrete, metal
each bedroom. _ ) or wood which is treated, protected or naturally decay-resistive
(6) WINDOWSUSEDFOREXITING. Windowswhich are installed in accordance with £omm 21.10
for exit purposes shall comply with the requirements of this sub () Balconies shall be provided with guardrails in accordance
section. with s.Comm 21.04 (3)

(a) The window shalbe openable from the inside without the (¢) Balconies which are required for exit purposes shall also
useof tools or the removal of a sash. If equipped with a storm @mply with all of the following requirements:

screenijt shall be openable from the inside. _ 1. The balcony guardrail sharminate no more than 46
(b) 1. The nominal size of the net clear window opening shalichesabove the floor level of the balcany

beat least 20 inches by 24 inches irrespective of heightdih. 5 “1pe fioor level of the balcony shall be no more than 15 feet

Nominal dimensions shall be determined by rounding up fraCt'o'&%ovethe grade below

of inchesif they aré/~—inchor greater or rounding down fractions 3. The floor of the balcony shall have minimum dimensions

of inches if they are less thar-inch. of 3 feet by 3 feet. The guardrail and its supports may infringe on
2. No portion of the windowincludingstops, stools, meeting thedimengions of the re%uired area. PP Y 9

rails and operator arms, shall infringe on the required opening. (9) SPLIT LEVEL DWELLINGS. I determining the exit require

__(c) The area and dimension requirements of (gmay be  entin a split level dwelling, all levels that are to be considered
infringed on by a storm window - _asingle story shall be within 5 feet of each ather
(d) 1. For any window used for exiting, the lowest point of (10) Two FamiLy DweLLINGS. In a 2—family dwelling, each
clearopening shall be no more than 60 inches above the floorgyelling unit shall be provided with exits in compliance with this
2. If the lowest point of clear opening is more than 46 inchegction.
abovethe floor a permanent platform or fixture shall be installed History: Cr.Register November1979, No. 287ef. 6-1-80; rand reciRegister,
suchthat a flat surfacat least 20 inches wide and 9 inches dedfgbruary,1985, No.35Q efl. 3-1-85; emeg. am. (1) (b), (2) and (5) (b) 2. fef

: : ; : ~7-857. (1) (0), (1) (a) to be (1), am. (2), (7) and (@)nd recr(5) to (6),
is located no more than 46 inches directly betbevclear opening. 2758 ;gd)(‘lg) {g?f;n)?ég)is(fg,fanﬁé&lgg,(N)o.(sﬁ)a;gﬁ. @?—Brg;c s (g}gnzi

3. The topmost surface of the platfoonfixture shall be no (7),r. and recr(10) and (1), Register March, 1992, No. 43%ff. 4-1-92; am. (8),

morethan 24 inches above the floor r. and recr(10) (a), Registey November 1995, No. 479eff. 12-1-95; am. (6m) (b)
X 1.and 2.,r(6m) (b) 3.Registey January1999, No. 517ef. 2-1-99; rand recr(1),

4. The topmost surface of the platform or fixture shafiport (5, (7) and (8), am. (2) (b), (6), renum. (6m) to be (6) andand recr(6) (d) and

alive load of at least 200 pounds. (e) as renumRegister March, 2001, No. 54&f. 4-1-01; reprinted to correct print

. ing error in (6) (e) 2.Register September 2001 No. 5&R 02-077am. (1) (a), (5)
5. A Step used for the sole purpose of reaching the top of @%iintro.) and (10) (b),.rand recr(1) (e), cr (1) (f) to (h),Register May 2008l0.
platform or fixture is exempt fronthe requirements of &omm 569, ef. 8-1-03;CR 03-097am. (1) (h) 1.Register November 2004 No. 58.
21.04 1-1-05;CR 08-043am. (title) and (1) (b), and recr(3) and (7), renum. (6) (e) 5.
. . . : and(10) to (12) to be (6) (e) 5. a. and (8) to (10)(&Y (e) 5. b. to d., (8) and (9)
(e) 1. An egress window with any point of clear opefiBlPw  Rregistemmarch 2009 No. 63, 4-1-09; correction in (2) (a) made undet.92
adjacentgrade shall be provided with an areaway in accordan@g(b) 7, Stats.Register March 2009 No. 63€R 09-104 am. (1) (c)Register
with this section. Decembe2010 No. 660eff. 1-1-11.

2. The width of the areaway shall be at least equal to the widthComm 21.035 Interior circulation. (1) DOORS AND

of the window . . gEENINGS. All doors and openings to the following areas shall be
3. The areaway shall be a minimum of 36 inches measurgdeast 80 inches high and provide either a net clear opening width
perpendiculafrom the outer surface of the below-grade wall. f 30 inches or be a 32—inch door:
4. If the bottom of the areaway is more than 46 inches below (3) Except as provided under and(c). all entrances
adjacentgrade or the top of the areaway enclosureateaway intc(J gommoﬁ use greas_ pafs) (©)
shallbe provided with a ladder or at least one additional step to ald(b) At least 50% of the bedrooms.

egress. Steps used to comply with this section are exempt from (©) 1. At least one full bathroom, including doors or openings

the requirements of Lomm 21.04 to a sink, toilet and tub or showelf this bathroom is accessible

__ 5. a. Ladders or other stepsed to comply with subd.may o through a bedroom, the bedroom door shall meet the mini
infringe on the required area dfe areaway by a maximum of 6, v \width requirements of this section.

inches. 2. If one or more full bathrooms are provided on the first floor

b. Ladder rungs shall have a minimum inside width of at le ; ; i
12inches and shall project at least 3 inches from the wall behig tkk)lgtrf}rrgﬁrocrneetmg the requirements underdédion shall be

igh.
naq‘fb) All exit doors shall be openable from the interior without
the use of a key

theladder Note: This section does not require a full bathroom on the first.floor
c. Ladder rungs shall be able to support a concentrated loaq2) HaLiways. (a) Except as allowed under (&, the clear
of 200 pounds. width of hallways shall be at least 36 inches.
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19 DEPARTMENT OF COMMERCE Comm 21.04

(b) The following areallowed to infringe on the required clear  b. The depth of themmediately adjoining winder treads shall

width of a hallway: be equal at a point 12 inches from the narrow end of the tread or
1. Door hardware and finish trim. inside face of spindles or balusters.
2. Handrails may infringe into the minimum width of a hall ~ ¢. Winder treads may not be used on a straight stairway
way up to 4 inches on each side. 4. ‘Individual winder treads.’ aAn individual winder tread

3. Heating registers may infringe into the minimum width may be placed between rectangular treads or at the end of a flight
ahallway up to 4 inches and no part of the register may be moua# rectangular treads provided the tread depth, measured at a point
than38 inches above the flaor 12 inches from the narroend, is equal to the tread depth of the

4. Ducts,pipes, light fixtures, structural features, and cornéectangular steps in the flight.
treatmentghat arewithin 84 inches of the floor may infringe into  b. There may be more than one individual winder tread in a
the minimum width of a hallway by a maximum ofx4nches on stairway or in a flight of stairs.
eachside. . c. Winder treads may not be used on a straight stairway

5. Unlimited infringements are allowed in a hallway more (d) Headroom. 1. Stairways shall be provided with a mini
than84 inches above the flaor _ mum headroom clearance of 76 incleeasured vertically from

(3) KitcHeENs. (a) There shall be at least 30 inches of eleag line parallel to the nosing of the treads to the ceilingjt sofany
ancebetween a wall, a permanently—installed kitchen island, pefyerheacbbstruction directly above that line.
manently-installeckitchen cabinets and the following kitchen 5 The headroom clearance shall be maintained over an inter
appliancesif provided: mediételanding.

1. Arange, cook top or oven. 3. The headroom clearance shall be maintaived a landing

2. Assink, refrigerator or freezer thatis at the top or bottom of a stairway for a minimum distance
easurements shall kaken trom the face o e wall, 0 Inches In the direction ot travel of the stalrway

~ (b) Mes ts shall ieken from the face of the wall, of 36 inches in the direction of travel of the st
island, cabinet or appliance, ignoring knobs and handles. (e) Uniformity. 1. Within a stairway flight, the greatest tread

Note:bISee ICC/AN(?I A%?.lcha&)teé 1(? for more %uidellines relatinghto do%rs arr:réje th may not exceed the smallest tread depth by moresman
accessibleoutes. Under that standard, doors must be at least 80-inches in height; rb% . h :
providea minimum net clear opening of B%inches in width in order to provide if 4 and the greatest rser height may not ext¢eegmallest riser
accessibilityfor people with disabilities. heightby more thard/g inch.

History: CR 08-043cr. Register March 2009 No. 636f. 4-1-09. 2. Theallowed variation in uniformity under subl.may not

be used to exceed the maximum riser height under(ippor to
decreas¢he minimum tread depth under p@).

() Open risers Stairways with open risers shall be €on
uctedto prevent the through—passage of a sphere with a diame
S . . ter of 4 inches or larer between any 2 adjacent treads.

1. Every interior and exterior stairway attached to, or sup (g) Walking surface. The walking surface of staireadsand

portedby any part of the structure covered undg r this code. landingsshallbe a planar surface that is free of lips or protrusions
2. Tub access steps, unless they are an integral part ofyggk could present a tripping hazard.

approvedplumbmg product. . . . (3) HANDRAILS AND GUARDRAILS. (&) General. 1. Stair flights
(b) Exceptions. The following stairways are not required tQuith more than 3 risers shall be provided witteast one handrail
compIyW|t_h the reqmrements of thls_sectlon._ for the full length of the stair flight.
1. Stairways leading to non-habitable attics or crawl spaces. 2 Handrails or guardrails shall be provided on all open sides
2. Non-required stairways connecting the basement direcg/stair flights consisting of more th&misers and on all open sides
to the exterior of thestructure without communicating with anyof areas that are elevated more than 24 inches above thefloor
otherpart of the structure. exterior grade.
(2) DeTalLs. (a) Width. 1. Except fospiral staircases under Note: A handrail provided at 30 to 38ches above the tread nosing meets the
subd. 2., stairways shall measure at leastiB6hes in width. heightrequirement for a guardrail on a stairway _
Handrailsand associated trim may projectr@ximum of 4.5 3. a. Except as provided in suldd.b, handrails and guar
inchesinto the required width at each side of the stairway  drails shall be constructed to prevent the through-passage of a
2. Spiral staircases shall be at leastr2fes wide measured SPherewith a diameter of 4 inches or gar. _
from theouter edge of the supporting column to the inner edge of P. The triangular area formed by the tread, riser and bottom
the handrail. rail shall have an opening size that prevents the through—-passage
(b) Riser height.1. a. Except for spiral staircases under sub@f @ Sphere with a diameter of 6 inches ogéar
2., risers may not exceed 8 inches in height measured vertically c. Rope,cable or similar materials used in handrail or guard
from tread to tread. rail infill shall be strung with maximum openings df:3nches
b. At the top and bottom of a flight, measurement shall bith vertical supports a maximum of 4 feet apart.
takenfrom the top of the nosing the finished floor surface unless Note: In some cases, the vertical supports could be simple cable staydehat of

L. . . . - [ticalsupport to the rope or cable span. Structural posts must be supplied to provide
thefinished surface is carpeting, in which case measurement Sﬁ%ﬂail with the minimum 200 pound load resistance, as well as to resist the tensile

Comm 21.04 Stairways and elevated areas.
(1) Score. (a) General. Except as provided under péy), the
following stairways shall conform to the requirements of this SeGi
tion.

be made to the hard surface below the carpeting. loads exerted by the tightened rope or cable. _
2. Risers in spiral staircases may not exc@édinches in 4. a. Handrails and guardrails shall be designed and con
heightmeasured vertically from tread to tread. structedto withstand a 200 pound load applied in any direction.

(c) Tread depth.1. ‘Rectangular treads.’ Rectangular treads 0. Handrail or guardrail infill components, balusters and
shallhave minimum tread depth of 9 inches measured herizgranelfillers shall withstand a horizontally applied perpendicular
tally from nosing to nosing. load of 50 pounds on any one-foot-square area.

2. ‘Spiral staircase treads.’ Spiral staircase treads shall have c. Glazing used in handrail or guardrail assemblies shall be
aminimum tread depth of 7 inches from nosing to nosing-mesafetyglazing.
suredat a point 12 inches from the outer edgthefcenter column. 5. Exterior handrails and guardrails shall be constructed of
3. ‘Winder treads in series.’wb or more winder treads may metal,decay resistardr pressure—treated wood, or shall be pro
be placed immediately adjacent to each other anywhere in a stadctedfrom the weather
way provided both of the following conditions are met: (b) Handrails. 1. ‘Height.” Handrails shall be located at least
a. The winder treads shall have a minimum tread depth 080 inches, but no more than 38 inches above the nositigeof
inches measured at a point 12 inches from the narrow end of tifeads. Measurement shall be taken from the hard structural sur
tread. facebeneath any finish material to the top of the radriations
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Comm 21.04 WISCONSINADMINISTRATIVE CODE 20

in uniformity are allowed only whearail contacts a wall or newel (b) Landings at the top and base of staifslevel landing shall
postor where a turnout or volute is provided at the bottom stepe provided at the top and base of every stairs. The landing shall
2. ‘Clearance.” The clearance between a handnglthe wall be at leasés wide as the stairs and shall measure at least 3 feet in

surfaceshall be at least/4 inches. the direction of trave_l. _ .

3. ‘Winders.” a. Excepas provided under subd. b, the (c) Doors at landings.1. Except as provided in suld.a.to
required handrail on winder steps shall be placed onside C. level landings shall be provided on each side of any door
wherethe treads are wider locatedat the top obase of a stairs, regardless of the direction of

b. Where all winder steps inflight have a tread depth of at swing. In the following exceptions, stairways to attached garages,

least9 inches from nosing to nosing measured at a point 12 inclf@gPortsor porches are considered interior stairs:

from the narrow end ofhe tread, the required handrail may be & A landing is not required between the door and the top of
locatedon either side of the stairway interior stairs if the door does not swing over the stairs.

4. ‘Projection.” Handrails and associated trim may project P: Alanding is not required between theor and the top of
into the required width of stairs and landingsmiaximum of 4; ~ an interior stairs of 1 or 2 risers regardless of the direabibn
incheson each side. swing.

5. ‘Size and configuration.” Handrails shall be symmetrical C. A landing is notequired between a sliding glass door and
aboutthe vertical centerline to allow for equal wraparounthef thetop of an exterior stairway of 3 or fewer risers.

thumband fingers. 2. The exterior landing, platform or sidewalk ateaerior

a. Handrails with a round or truncated round cross sectiorddorwayshall be located a maximum of 8 inches below the inte
gripping surface shall have a maximum whole diameter of rfor floor elevationand shall have a length of at least 36 inches in
inches. the direction of travel out of the dwelling.

P . . History: Cr.Registey November1979, No. 287eff. 6-1-80; r and reciRegister,
b. Handrailswith a rectangular cross sectional gripping SUlebruary,1985, No. 350eff. 3-1-85; am. (intro.),. rand recr(1) (c),renum. (3) (f)

face shall have a maximum perimeter &f Biches with a maxi  to Comm 21.042Register January1989, No. 397eff. 2-1-89; r and recr(intro.)

i i i i and (3) (c), am. (1) (aJ2) (a) and (c) 2. and (3) (a), ¢) 6., March, 1992, No.
mumcross Se_Ctlon_al dimension dﬂs?lr!Ches' . 435,Eaff). E121—92;(r zzlrgdlrgc(r I%egistsar)Novemtgegl%és(,ilzk().)47991f. 12-1-95; am.
¢. Handrails with other cross sections shalve a maximum (1) (c) 1.and (d), renum. (2) (intro.) to (b) to be (2) (a) to (c) and am..() (b)

crosssectional dimension of the gripping surface 6§ thches  (intro.),Registey February1997, No. 49deff. 3-1-97;reprinted to restore dropped
. . . s copy,RegisterMarch, 1997, No. 495. (1), renum. (intro.) to be (1) and am., renum.
with a maximum linear gripping surface measurement %af 6 >yand (3) to be (3) and (4). €2) and rand recr(4) (a), Register March, 2001, No.

inchesand a minimum linear gripping surface of 4 inches. 543, eff. 4-1-01;,CR 02-077am. (2) (b) 1., (e) 1. and (3) (a), €) (f) and (3) (c)

: i i i i : 3.,r. and recr(3) (b) 3., renum(4) (c) to be (4) (c) 1. (intro.), a. to c. and 2. and am.
Note: ‘See appen_dlx’for further |r1format|on on handr.all measurement. _ (@) () L. (intro.) and 2Register May 2003, No. 568f. 8~1-03;CR 03-097 am.
6. ‘Continuity” Handrails shall be continuotisr the entire  (2) (1), (3) (a) 3.,and (c) 3Register November 2004 No. 583F. 1~1-05;CR

lengthof the stairs except in any one of the following cases: 08-043r. and recr(1), am. (2) (c) 2., 3. b. and (e) 1., @) (c) 3. c., 4. c., (9)f3)

g a. A handrail may be discontinuous at an intermediate- lan! ‘)a%%éf‘s'tgr”,\jar(f% %b%gaﬂg_cé*srgﬁ’fj”]iﬁsgg(_a) 4.and (c) 1. to be (3) (a) 4. a. and (c)
b. A handrail may have newel posts. Comm 21.042 Ladders. Ladders which are used as part
c. A handrail may terminate at an intermediate wall provide®f & required exit shall conform to this section.

thelower end of the upper rail is returned to the wall or provided (1) DesiGN LoAD. Ladders shall be designed to withstand

with a flared end, the horizontalfsét between the 2 rails i loadsof at least 200 pounds.

morethan 12 inches measuré@m the center of the rails, and (2) TREAD ORRUNGS. (a) Minimum tread requirements shall

boththe upper and lower rails can be reached from the same trbadpecified in @ble 21.042. feads less than 9 inches in width

without taking a step. shallhave open risers. All treads shall be uniform in dimension.

(c) Guardrails. 1. ‘Application.” a. All openings between TABLE 21.042
floors, and open sides of landings, platforms, balconies or porches -
thatare more than 24 inches above grade or a floor shall be prigici.of tadder

. - ngle to Horizontal Maximum rise Minimum T read
tected with guardrails. (degrees) (inches) (inches)

b. The requirements under sulld.a. apply where insect ~41 610484 ) 9
screensare the only means of enclosure or protection for a surfacgeater than 48.4 to 55.0 9 8
thatis more thap 24 |n§he§ above gracje or a.fl.oor greater than 55.0 to 61.4 10 7

c. For exterior applications, the 24 inch vertical measuremer&;eater than 61.4 to 67.4 11 6
shall be taken from the lowest point within 3 feet horizontally

R L greater than 67.4 to 71.6 12 5
from the edge of the deck, landing, porch or similar structure. greater than 71,6 to 75.9 12 4
2. 'Height. Guardrails shall be located at leastiBéhes greater than 75.9 t0 80.5 12 3

abovethe floor Measurement shall be taken fraime hard struc
tural surface beneath any finish material to the top of the rail. _greater than 80.5 to 90 12 2

3. ‘Opening size." Guardrails shall be constructed to prevent (b) Rungsmay only be used for ladders with a pitch range of
the through—passage of a sphere with a diameter of 4 inches/b? t0 90. Rungs shall be at least 1 inch in diameter for metal lad
larger. dersand 12 inch for wood ladders. All rungs shall be unifonm

(4) LanpinGs. (a) Intermediatelandings. 1. A level inter ~ dimension. _ _ o
mediatelanding shall be provided in any stairway with a height of (3) RISERs. Risers shalbe uniform in height and shall con
12 feet or more. form with Table 21.042.

2. Intermediate landings that connect 2 or more straight (4) WiDTH. The widthof the ladder shall be a minimum of 20
flights of stairs, or 2 flights of stairs at a right angle, shall be at le#@¢heswide and a maximum of 30 inches wide.
aswide as the stairway and shall measure at least 36 incties in  (5) HanbpraiLs. (a) Handrails shall be required for ladders

directionof travel. with pitches less than 85
3. Curved or irregular landing shall have a radius of at least(b) Handrails shall be located so the top of the handrail is at
36 inches. least30 inches, but not more than 38 inches, altbgenosing of

4. Curved or irregular landings shall haveninimum straight thetreads.
line measurement of 26 inches between the nosing of tos2 (c) Open handrails shall be provided with intermediate rails or
nectingtreads measured at a point 18 inches from the narrow errdornamental pattern such that a sphere with a diameter of 6
of the landing measured along the nosing of the 2 treads. inchesor lager cannot pass through.
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21 DEPARTMENT OF COMMERCE Comm 21.07

(d) The clearance between the handrail tredwall surface ods. Door openings into adjoining areas may not be used to satisfy

shallbe at least'z inches. this requirement.
(e) Handrails shall be designed and constructed to withstand(2) VenTiLaTioN. (&) Natural ventilation. Natural ventilation
a 200 pound load applied in any direction. shall be provided to all habitable rooms by means of openable

(6) CLEARANCES. (@) The ladder shall hageminimum clear doors,skylights or windows. The net area of the openable doors,
anceof at least 15 inches on either side of the center of the trealdylights or windows shall be at least 3.5% of the net floor area
(b) Theedge of the tread nearest to the wall behind the ladd¥rthe room. Balanced mechanical ventilation may be provided
shallbe separated from the wall by at least 7 inches. in lieu of openable exterior doors, skylights or windows provided
g%%system is capablef providing at least one air change per hour

slopeof a 90 ladder shalbe provided. A passage way clearancgl "esh outside air while the room is occupied. Infiltration may
of at least 36 inches parallel to the slope of al@8der shall be 1ot P€ considered as make-up air for balancing purposes.
provided. Clearances fantermediate pitches shall vary between (b) Exhaust ventilation All exhaust ventilation shall terminate
these2 limits in proportion to the slope. outsidethe building.

(d) For ladders with less than a#fitch the vertical clearance ~ (3) SAFETY GLASs. Except as provided in pge), glazing shall
aboveany tread or rung to an overhead obstruction shall be at lezgasist of safety glass meeting the requirements of CPSC 16 CFR,
6 feet 4 inches measured from the leadidge of the tread or Part1201when installed in any of the following locations:
rung. (a) Inany sidelight or glazing adjacent to a door that meets all

History: Renum. from Comm 21.04 (3) (. (intro.), Register January1989, ina:
No. 397, eff. 2-1-89; am. (6) (b)Registey November1995, No. 479ef. 12-1-95; of the fOHOWIng'

(c) A passage way clearance of at least 30 inches parallel to

am.(5) (b) and (c)Register January1999, No. 517eff. 2-1-99. 1. The nearest point of the glazing is within 2 feet of the.door
_ 2. The nearest point of the glazing is within 5 feet of the floor
Comm 21.045 Ramps. (1) GENERAL. Every exterior or 3. The plane of the glazing is within 30 degrees of the plane

interior ramp which lead® or from an exit shall comply with the of the door when the door is in the closed position.

requirement®f this section. . .
Note: See ICC/ANSI A17.1 chapter 5 for more guidelines relatinghe design (b) Inany \.Na.” where th.e glazmg IS Wlt.hm 5 feet vertically of
andconstruction of an accessible ramp. Under that standard, ramps atmgssi ~ the lowest drain inlet and within 3 feet horizontally of the nearest

ble route for people with disabilities should havelape of not more than 1-foot of partof the inner rim of a bathtub, hot tub, shovepa or whirlpool
risein 12-feet of run and should have handrails on both sides of the ramp. appliance.

(2) SLope. Ramps shall not havegaadient greater than 1 in
8 or one foot of rise in 8 feet of run. alkways with gradients less
thanl in 20 or one foot of rise in 20 feet of run are not consider ding
to be ramps. __ . .

(3) SURFACEAND WIDTH. Ramps shall have a slip resistant sur (d) Within 4 feet verticallyof the floor and 3 feet horizontally

face and shall have a minimum width of 36 inches measurt?&the nosing of the.top or botFom tread of a sFair S
betweenhandrails. (e) Safety glass is not required where the size of an individual

(4) HanpraLs. Handrails shall be provided on all open sideBRe0T 91855 10.8 Tenes of so (1 BASIMENon,
of ramps. Every ramp that overcomes a change in elevationﬁéi ' > Y q v 9

. . . ingin internal and externaloors, including storm doors and patio doors, as well
morethan 8 inches shall be provided with at least one handralisfor the tub or shower enclosures themselves. These federal rules, contained in 16

(a) Ramps which have a gradient gre#tan8.33% or 1:12 CFR,subchapter B, part 1201, apply in addition to any state rules or statutes.
ea i f :Note: Glass blocks are considered to be masonry products and are regulated under
or One. foot rise in 12 feet .Of run and which Ove_rcome_ a Chang ACI 530 standard adopted undelCe@mm 20.24 They are not required to be
elevationof more than 24 inches, shall be provided with handralgtetyglazing.
on both sides. History: Cr. Registey November1979, No. 287eff. 6-1-80; r and recr(1) and

(b) Handrails shall be located so the top of the handrail is @} Registes Februar/1985, No, 3506#('43)%1_8% rand recr(3) and (hRegister,

i uly, , NO. Jef. 1-1-c/] am. egistey January , NO. /en.
least30 inches, but not more than B&hes above the ramp sur 51’ ggam. (2) (a), (4) and (8Register March, 1992, No. 43%f. 4-1-92; am. (2)
face. (a),Registey November1995, No. 479%f. 12-1-95; am. (3), and recr(4) and (5),

Qi isterJanuary 1999, No. 517eff. 2-1-99;CR 02-077 am. (1) (a)and (5) (b)
(C) Open sided ramps shall have the area below the handg%gistem/lay 2003 No. 56%f. 8-1-03;CR 08-043am. (title), r (3) and (4), renum.

el o s opbere i & et oFohcep Chok g e ) st i 1
(d) The clear space between the handrail and any adjoining
wall shall be at least/tinches. Comm 21.06 Ceiling height.  All habitable rooms, kitch
(5) LanDINGs. A level landingshall be provided at the top, atens,hallways, bathrooms and corridatsall have a ceiling height
the foot andat any change in direction of the ramp. The landingf at least 7 feet. Habitable rooms nieyve ceiling heights of less
shallbe at least as wide as the ramp and shall measure at ledakaB7 feet provided at least 50% of the rosfitoor area has a ceil
feetin the direction of travel. ing height of ateast7 feet. Beams and girders or other projections

History: Cr. Register January1989, No. 397ef. 2-1-89; am. (3) (intro.Regis-  shall not project more than Biches below the required ceiling
ter, March, 1992, No. 43%ff. 4-1-92; am. (3) (c)Register November1995, No. height
479 eff. 12-1-95; am. (3) (b)Register January1999, No. 517eff. 2-1-99;CR z ) i
03-097 am. (3) (c)Regi(st)e(r l\)l?ovgemb{ar 2004VN0_ 585F. 1-1-05;CR 08-043 History: Cr.Register November1979, No. 287ef. 6-1-80; r and recrRegister,
renum.(intro.) and (1) to (4) to be (1) to (5) and am.Répister March 2009 N639 ~ February;1985, No. 350efl. 3-1-85.
eff. 4-1-09.

(c) Within 4 feetvertically of a tread or landing in a stairway
andwithin one foot horizontally of the near edge of the tread

Comm 21.07 Attic and crawl space access.

Comm 21.05 Natural light and natural ventilation. (1) AtTic. Attics with 150 or more square feet of area and 30 or
(1) NaturaL LiGHT. All habitable rooms shall be provided withmoreinches of clear height between the top of the ceiling framing
naturallight by means of glazeapenings. The area of the glazecndthe bottom of the rafter dop truss chord framing shall be pro
openingsshall be at least 8% dfe net floor area, except under thesided with an access opening of at least 14 by 24 inches, accessi
following circumstances: ble from inside the structure.

_ (a) Exception. Habitablerooms, other than bedrooms, located (2) CrawL spaces. Crawl spacewith 18 inches of clearance
in basements or ground floors do not require natural light.  or more between the crawl space floor anduhderside of the

(b) Exception. Natural light may be obtained from adjoininghousefloor joist framing shall be provided wiin access opening
areasthroughglazed openings, louvers or other approved metbf at least 14 by 24 inches.
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Comm 21.07 WISCONSINADMINISTRATIVE CODE 22

Note: Access to plumbing or electrical systems may be required und€asn (d) Other openings.1. Access openinga fire separation
82-87, Plumbing Code or clComm 16 Electrical Code, dume 2. . walls or ceilings shall be protected in one of the following ways:
History: Cr. Register November 1979, No. 287 eff. 6-1-80; amRegister, . . . . e
March, 1992, No. 435ef. 4-1-92; am(1), Registey November1995, No. 479%f. a. The opening |s_protected with a material that has a finish

12-1-95. rating of at least 20 minutes.

Comm 21.08 Fire separation and dwelling unit sep b. The opening is protected in the same way as the wall or ceil

4 ; A ing where the opening is located.
aration. (1) FIRe serParaTIiON. Dwelling units shall be separated Th d f th . hatlds
from garage spaces, accessory buildings, property lines and other2: .1he cover or door of the access opening shaiesea
dwelling units in accordance witheble 21.08 and the following nently installed with hardware that will maintain it in the closed

requirements: positionwhen not in use.
(2) DWELLING UNIT SEPARATION. (@) General. In 2—family
TABLE 21.08 dwellings,dwelling units shall be separated from each other and
Distance Fire Rated from shared tenant spaces including attics, basements, garages,
Between ire Rate i i
BetweenDwelling And: Objects! Construction2: vestibulesand corridors.

Detached than 5 fest 34-h 7 (b) Attic separation. Dwelling units with attic space that

bulding on sams prosarey S A S e aor or windo  €Xtendsover both units shall be separated in accordanceonth
of the following:

Another dwelli Less than 5 feet 3/4-h If . L, . . .

ppo%eﬁ; Wweting on same essthansfee 1/,3_h%ﬂrr‘3’§0r or windofv 1. ‘Complete separation.” The units shall be provided with

wall construction under pafd) that extends all the way to the

Detached garage, accessory 5 to 10 feet 3/4—hour walP f

building, o?othgr Hwelling orz N/o requirement on open undersideof the roof deck.

same property ings 2. ‘Vertical andhorizontal separation.” a. The units shall be
Detached garage, accessory Morethan 10  No requirements provided with wall construction under péd) that extends to the
building, or other dwelling on feet dwelling unit ceiling and ceiling construction under.gaj.

same property b. Dwelling units using this method of separation shaHl pro

vide attic draft stopping under p#f) that extends all the way to
theunderside of the roof deck above and in line withstigaration

Property Lines Less than 3 feet 3/4—hour wall
1/3-hour door or window

Property Lines 3feetormore  No Requirements wall
zero Lot Line None fe%ﬁ‘;‘ésm“ebﬁéz) @ (c) Doors. Any door installed in the dwelling unit separation
IDistance shall be measured perpendicular from wall to wall or property line, Sha!l have the dooand f.rame as_s_embly '?‘be'ed .by. an 'nd.Ependem
ignoring overhangs. testingagency as having a minimum fire—resistive rating of 20
2 Fire rated construction shall protect the dwelling from an exterior fire source. mmu.te?j' Thel t§St f‘fo I;:ietermlne the 2.O_m|fmr{|te rating is not
3Firerated construction may be in either facing wall. requiredto include t. € hose st(eam portlon Y t e test.
4 Fire rated construction shall be in both facing walls. (d) Walls. Walls inthe dwelling unit separation shall be pro
5 The methods for garage separation in (&rl. are examples &f hour wall tectedby not less than orlayer of¥/g-inch Type X gypsum wail
construction. boardor 2 layers of4-inch gypsum wallboard or equivalent on

(a) Attached garages1. The walls and ceiling between arfachside of the wall with joints in compliance with s¢b) (a) 2.
attachedjarage and any portion of the dwelling, including attic or (€) Floors and ceilings.A fire protective membrane @ine
soffit areas, shall b&—hour fire-resistive construction or shall hdayer of%g-inch Type X gypsum wallboard with joints in cem

constructecas specified in any of the following: pliance with sub.(1) (a) 2, shall be provided on the ceiling
a. One layer of/g-inch Type X gypsum drywalshall be used beneattthe floor construction that provides the separation.
on the garage side of the separation wall or ceiling. (f) Draft stopping for concealedof spaces and atticsl.

ttic areas, mansards, overhangs and atbecealed roof spaces
hallbe draft stopped above and in line with the separation wall.
2. Acceptable draft stopping materials include:
a. 3/g-inch wood structural panel.
b. Y2—inch gypsum board.

; P (3) PeNETRATIONS. (a) Ducts. 1. Except as allowed under
compIvav_ltr: Onﬁ ﬁfbth? follgwmg. led subd.2., all heating and ventilating ducts that penetratxaired
a. JoInts shall be taped or sealed. _ separatiorshall beprotected with a listed fire damper with a rating
b. Joints shall be fitted so that the gapo more thaf,g—inch  of at least 90 minutes.
with joints backed by either solid wood or another layer of drywall 2 The fire damper requiraghder subdL. may be omitted in
suchthat the joints are staggered. any of the following cases:
Note: 1/20-inch is approximately the thickness of a U.S. dime. a. There is a minimum of 6 feet obntinuous steel ductwork
3. Vertical separations between an attached garage angya |east one side of the penetration
dwelling shall extend from the top of a concrete or masonry b The duct h . a tional a8
foundationto the underside dhe roof sheathing or fire—resistive, _P- The duct has a maximum cross—sectional area sfjaare
ceiling construction. inches. _ _ _

(b) Structural elements exposed in an attached garage, (b) Electrlcatll ang F}'”T.b'”lg c%mpl)onte)ntfenetratlonst tha I
Beams, columns andbearing walls which are exposed to thd€quiredseparation bglectrical and plumbing components sha
garageand which provide support for habitable portions of th e?rr(;]\/lvytr?aclk?[déwttr? nonhc_ombutstltt)_le rpatetrlal or fha” bteh_pro ¢
dwelling shall be protected by one of the methods specified in pigctedwith a listed through—penetration firestop system with-a ra

3 i ra—resicti ; ing of at least one hour
() 1. a.orc. or other?s hour fire—resistive protection. History: Cr. Register November1979, No. 287ef. 6-1-80; r and reciRegister,
(c) Doors. 1. The door and frame assembly betweenWl-  February1985, No. 35pef.. 3-1-85; cr (1m),am. (2), (5) (c) andable,Register,

ing unit and an attached garage shall be labeled by an independemry1989, No. 397ef. 2-1-89; am. (2), (4) and (5) (a) (intro.), renu@) (b)

testingagency as having a minimum fire—resistive rating of 2fd(c) to be (5) (c) and (d) aren. (5). (d), cr(®) (b) and (©), (GRegister March,
minutes. The test to determine the 20-minute rating is n@fand (). (5?)6(’(,5, iy (5)’(;() (),n(ﬁz,)( ()6(),&;?Q)ug'(é),)qég)iggrN(g)\}e(nzb(gr)lggs)?

b. One layer of>—inchgypsum drywall shall be used on eac
sideof the separation wall or ceiling.

c. Two layers of/2—inch gypsum drywall shall be used on the
garageside of the separation wall or ceiling.

2. For all methods listed under sulid.drywall joints shall

requiredto include the hose stream portion of the test. No. 479 eff. 12-1-95; rand recr(5) and (6) (b), am. (6) (c) and (d)(8) (e) and
Note: Acceptable tests for finating of door assemblies include ASTM E-152,Cr. (7), Registey January1999, No. 517eff. 2-1-99; r (1) to (4), renum. (5) to (7)
UL 10B, and NFR 252, to be (1) to (3), and c(2) (e),Registey March, 2001, No. 542f. 4-1-01; correc

- ot . tionsin (2) (c) and (dyvere made under s. 13.93 (2m) (b) 7., S ister March,
2. Only glazing allowed by theoor's listing may be installed 2001,NE>.)5(4)3 R o ey am, (1) (@) 1. and (2)((a) " (%R)egistzm:slglay 2003 No.

in any door required under this section. 569, eff. 8-1-03;CR 08-043am. (1) (intro.) anddble, r (1) (a) 4. and (2) (e), renum.
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23 DEPARTMENT OF COMMERCE Comm 21.097

8 56),( 5)2)( t(,gi)é(ncc)i ?f?d égzjt?etgf( 1()1)( d()c)llé{ n(g)(g;)(, ai)?é E}rS\tde ﬁ\)l :rrg] %r&-) 9()2'2‘ (()q%);é (3) Forfamily living units with one or more communicating
eff. 4-1-09; correction indble 21.08nade under 9.3.9?2 (4) (b) Z.Stats.Regiéter Spllt levels or open adjacent levels with lésan 5 feet of separa
March 2009 No. 639 tion between levels, one smoke detector on the upper level shall
suffice for an adjacent lower level, including basements. Where
Comm 21.085 Fireblocking. (1) FIREBLOCKING Loca- thereis an intervening door between one level and the adjacent

TIoNs. Fireblocking shall be provided in all thfe following loca  lower level, smoke detectors shall be installed on each level.

tions: (4) Smokealarms and detectors shall be maintained in accord
(@) In concealed spaces of walls and partitions, includir@ficewith the manufacturés specifications.
furred spaces, at the ceiling and floor levels. (5) Forenvelope dwellings, at lea8tsmoke alarms shall be

(b) At all interconnections between concealed vertical afifacedin the air passageway3.he alarms shall be placed as far
horizontalspaces including the attachment between a carport &frt as possible.

adwelling. (6) In basements where two required exits are separated by a
(c) In concealed spaces between stair stringers at the top @@@tinuouswall, a smoke detector shall be placed on each side of
bottom of the run and at any intervening floor level. the wall within 21 feet of each exit.

; ; : History: Cr.Register November1979, No. 287eff. 6-1-80; r and reciRegister,
(d) Atall openings around wires, cables, vents, pipes, duc}g\%bruary,1985, No. 350eff. 3-1-85; r andrecr Register April, 1990, No. 412ef.

chimneysand fireplaces at ceiling and floor level. 5-1-90yenum. to be (1), cf2) and (3)Registey March, 1992, No435 eff. 4-1-92;

i i i renum.(2) and (3) to be (3) and (4), €2), Registey November1995, No. 479eff.
(2) FIREBLOCKING MATERIALS. Fireblockingshall consist of 12-1-957. and recr(1) t (2), renum: (3) and (4) to be (2) and (3), and4yand

oneof the following: (5), Register March, 2001, No. 54%f. 4-1-0L,CR 08-043am. (1)(b) and (3),
(@) 2-inch nominal lumber renum.(2) to be (2) (aand am., cr(2) (b) and (6Register March 2009 No. 636f.
4-1-09.

(b) Two layers of one—inch nominal lumber

(c) One thickness dfi—inch nominal plywood or wood stiC  ~qmm 21.095 Automatic fire sprinklers. (1) Except

tural panel with any joints backed with the same material. asprovided in subs(2) and(3), the design, installation, testing

(d) One thickness of-inch gypsum wallboard, face nailed orand maintenance of automatic fire sprinklers shall conform to
facescrewed to solid wood, with any joints backed with the samgpa 13D.

material. _ _ _ _ (2) (a) The requirements of NBPL3D sections 6.3 (4), 8.1.3
(e) Fibeglass or mineral wool batt insulation may be used ¥nd8.6 are not included as part of this code.

bothof the following conditions are met: (b) Fire department connections an®hibited in multipur
1. The least dimension of the opening may not exceedpdsepiping systems.

inches. T - .
3) (a) Limited area automatic fire sprinkler systems are
2. The batt shall be installed to fill the entire thickness of tngkgw)eéi% dwellings. P y

openingor Stlid cavity . o (b) 1. Alimited area automatic fire sprinkler system shall add
(f) For wires, cables, pipes and vents pnign—shrinking tne following wording to the warningign required in 6.3(5) of

caulk, putty mortay or similar material may be used provided nqyFpA 13D: “The number and location of sprinklers in this system
dimensionof the opening exceedsinch around thepenetrating Joesnot conform to NFR 13D.”

object. . ) ) . 2. An automatic fire sprinkler system providing fire pretec
(g) For chimneysfireplaces and metal vents, fireblockingion throughout thelwelling in accordance with NBPL3D shall
shallbe metal, cement board or other noncombustible materigyqqthe following wording to the warning sign requiredsis(5)
History: Cr. Registey March, 2001, No. 542ff. 4-1-01,CR 02-077am. (1) (b) of NFRA 13D: “The number and location of sprinklers in this-sys
RegistetMay 2003 No. 569ef. 8-1-03. - A p Y
tem conform with NFR 13D.

. Note: Multipurpose piping systems need to conform to provisions of the Plumbing
Comm .21'09 S.m()ke detectors. . (1) A listed and ode, chsComm 81t087. These systems attach fire sprinkler heads to the dwelling’
labeledmultiple—station smoke alarm with battery backup shalbtablewater piping system.

beinstalled in all of the following locations: Note: Chapterl45of the Statutes requires automditie sprinkler systems on ded

: P . icatedwater supply systems, to be installed by a licensed sprinkler fitter
(@) An alarm shall be installed inside each sleeping room. ™5y R 08-043cr Register March 2009 No. 636f. 4-1-09,CR 10-103

(b) On floorlevels that contain one or more sleeping areas, amand recr. Register August 201 No. 668 eff. 9-1-11.
alarmshallbe installed outside of the sleeping rooms, within 21

feetof the centerline of the door opening to afeeping roomand  Comm 21.097 Carbon monoxide alarms. (1) DEFINI-

in an exit path from any sleeping room. TIoNS. In this section:
(c) On floor levels that do not contain a sleeping area, an alarm(a) “Fuel-burning appliance” has the meaning given in s.
shallbe installed in a common area on each floor level. 101.647(1) (b), Stats. Fuel-burning appliances include stoves,

Note: Section50.035 (2) Stats., requires the installation of a complete lowvoltgyens grills, clothes dryers, furnaces, boilers, water heaters, fire
age,interconnected or radio—transmitting smoke detection systemdarathunity— places'and neaters ! ' ! ’

basedresidential facilities including those having 8 or fewer beds. X . .“ : ) "
Note: Sectior01.645 (3)Stats., requires the owner of a dwelling to install a-func . Note: Section101.647 (1) (n)Stats., reads: “Fuel-burning appliance” means

tional smoke detector in the basement of the dwelling and orfleachevel except devicethat is installed in a dvyelhng, that burns_fossn fuel or carbon—-based fuel, and

theattic or storage area of each dwelling unit. The occupant of such a dwelling dRftProduces carbon monoxide as a combustion by-product.

shallmaintain any smoke detector in that unit, except that if any occupant who is not(b) “Tourist rooming house” has the meaning given iDES

the owner or any state, countgity, village or town dicer, agent or employee 3695 03(20)

chargedunder statute or municipal ordinance with powers or duties involving inspes e 7 HS 1 2 ds: “Buri ing h R Il lodai

tion of real orpersonal propertyives written notice to the owner that the smoke . Note: SectionDHS 195.03 (20)eads: “Durist rooming house” means all lodging

detectoris not functional the owner shall provideithin 5 days after receipt of that Placesand tourist cabins and cottages, other than hotels and motels, in which sleeping

notice,any maintenance necessary to make that smoke detector functional. ac;:ognm(()jqatlonare ofereﬁ for pay t(t) tourists Oiitr?nSItems‘éng dqestlnclu%egﬂ d
Note: Section101.745 (4) Stats., requires the manufacturer of a manufactureﬁ%ee oarding or rooming houses not accommodating toumstansients, or bed an

building to install a functional smoke detector in the basement of the dwelling al akfasestablishments regulated under DRIS 197 i )

oneach floor level except the attic or storage area of each dwelling unit. (2) New consTRUCTION. (a) General. Except as provided in

(2) (a) Except for dwellings with no electrical service, smoksub. (4), listed and labeled carbon monoxide alarms shall be
detectorgequired by this section shall be continuously powerdtdstalledand maintained in accordance witli81.647 (2Yo(6),
by the house electrical service, and shall be interconnectédtso Stats.in one and 2-family dwellings, for which building permit
activationof one detector will cause activation of all detectors.applicationswere made or construction commenced oafter

(b) Dwellings with no electrical service shall be provided witfréPruaryl, 201L.

— i i S(]]b Note: Section101.647 (2)o (6), Stats., reads:
battery poweredmokedetectors in the locations under y (2) INSTALLATION AND SAFETY CERTIFICATION. The owner of a dwelling shall install

Interconnectionand battery-backup are not requiredtii®se  anycarbon monoxide detector required under this section according to the directions
dwellings. andspecifications of the manufacturertbe carbon monoxide detectoh carbon
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monoxidedetector required under this section shall bear an Underwriters Laboratguristrooming houses and that contain fuel-burning appliances

ries, Inc., listing mark and may kedevice that is combined with a smoke detectorln accordance with 401.149 (2)3nd(3) Stats
(3) REQUIREMENTS. (a) The owneof a dwelling shall install a functional carbon Note: Sectionl01.149 (2)an(;(3) Stats readS" '

monoxidedetector in the basement of the dwelling and on eachléwerexcept the (2) INSTALLATION REQUIREMENTS. (a) Except as provided pat (b), the owner
\?vtitrlg’d%?r;gee&iv(\)/reI?if;%?e?{r?ga?\fmﬁﬁfh sdvg'gw%hu;};thae e‘;:;gﬁn g; (:tr:s ?X'dgﬁge%fj a residential buildinghall install a carbon monoxide detector in all of the follow
- g sy p bauery p ing places not later than the date specified under(@gar
supply. Except as provided under péb), the occupant of the dwelling unit shall In the basement of the building if the basement has a fuel-bamifiance
maintainany carbon monoxide detector in that unit. This paragraph does not apply* . ding h apmgnee.
to the owner of a dwelling that has no attached garage, no fireplace, and no fuel2 Within 15 feet of each sleeping area of a unit that has a fuel-burning appliance.
burningappliance. 3. Within 15 feetof each sleeping area of a unit that is immediately adjacent to a
(am) 1. If the building permit for the initial construction of a dwelling was issue§"it that has a fuel-burning appliance. i ) )
onor after February 1, 2@1and the electrical service for the dwelling is provided 4 In €ach roonthat has a fuel-burning appliance and that is not used as a sleeping
by a public utility as defined in £96.01 (5)the owner of the dwelling shatistall area.A carbon monoxideletector shall be installed under this subdivision not more
eachcarbon monoxide detector required under (@rso that it is powered by the than75 feet from the fuel—_bumlng appl_lance. . . .
dwelling’s electrical wiring system, except as provided under subd. 2. _ 5. In each hallway leading from a unit that has a fuel-burning appliance, ina loca
2. The requirement that each carbon monoxide detector be installed in the maﬂﬁ%.that.'s within 75 feet from the unit, except that, if there is no electrical outlet
providedunder subd. 1. does not apply to a dwelling if the dwelling, when initiallg\'/ai'lgtt)?ézlgfttgggf 65?:;96tc>¥r1tﬁresﬁglllll\lb);ace the carhonoxide detector at the closest
constructed, had no attached garage, no fireplace, and no fuel-burning appliance b) If a unitis not part of a multiunit guilding the ownettloé residential building
(b) If any occupant who is not the owner of a dwelling, or any person authoriz p . : :
by state law or by cityvillage, town, or county ordinance or resolution to exercis§ Z;c;n(l)t 'Eiglprtn:g%:gazggiﬁgé?gzbgogoﬁﬁ::vﬁee?gfr lanrég?dgglttiél building shall
owersor duties involving inspection of real or personal pro s written - f ! g O ;
goticeto the owner that tr?e ca?bon monoxide detpector is ne)t fﬂ?{%?)najmﬂuer complywith the requirements of this subsection before the building is occupied.
- o ; : ; 2. The owner of a residential building shall comply with the requirements of this
shaprovide, within 8 days after receipt of thal notice, any maintemaRCESSary g jssectiomot later than April 1, 2010, if construction of the building was initiated
(4) INSPECTION.The department or person author.ized by $ r by city vil- beforeOctober 1, 2008, or if theepartment approved the plans for the construction
lage,town, or county ordinance or resolution to exercise powers or duties ir‘lVO|Vi8£}§he building under £101.12 Stats., before October 1, 2008,

- - p ) d) Any carbon monoxide detector thears an Underwriters Laboratories, Inc.,
inspectionof real or personal property may inspect new dwellings and, at the requgst, mark or similar mark from an independent product safety certificatiga or
of the owner or rentemay inspect the interior of a dwelling unit in a dwelling toni>ation satisfies the requirements of this subsection.

ensurecompliance with this section.

h f 2 dwelling i liable for d | (e) The owner shall install every carbon monoxide detector required by this sub
. (5) LiaBiLiTy EXEMPTION. The owner of a dwelling is not liable for damages resulte ctignaccording to the directions asgecifications of the manufacturer of the-car
ing from any of the following: . ) ) honmonoxide detector
(a) A false alarm from a carbon monoxide detector if the carbon monoxide detect0(3) MAINTENANCE REQUIREMENTS. (2) The owner of eesidential building shall
wasreasonably maintained by the owner of the dwelling. ) . reasonablymaintain evergarbon monoxide detector in the residential building in the
(b) The failure of a carbon monoxide detector to operate properly if that failure Wagnnerspecified in the instructions for the carbon monoxide detector
theresult of tampering with, or removal or destruc@ion of, the carbon monoxide detec b) An occupant of a unit in a residential building may give the owner of the resi
tor by a person other than the owner of the dwelling or the result of a faulty detegjghtial building written notice that a carbon monoxide detector in the residential
thatwas reasonably maintained by the owner of the dwelling. . building is not functional or has been removed by a person titarthe occupant.
(6) TAMPERING PROHIBITED. NO person may tamper with, remove, destdiscon  The owner of the residential building shall repair or replace the nonfunctional or
nect,or remove batteriesom an installed carbon monoxide detecexcept in the  missingcarbon monoxide detector within 5 days after receipt of the notice.
course of inspection, maintenance, or replacement of the detector (c) The owner of a residential building is not liable for damages resulting from any
; (b) Location. 1. On fioor _Ievels that contain ocnemore sleep o the/-\f?!gvglggrm from a carbon monoxide detector if the carbon mondetdetor
Irljlg aireas.’ a Carbon. ?:.onOXIfde al?rlT shall bl‘? 'nsga:ieddoUtSIdQNireasonably maintained by the owner of the residential building.
.t esleeping area, within 21 E,Et of e centerline of the 00F-OPEN;  The failure of a carbon monoxide detector to operate properly if that failure was
ing to any sleeping area and in an exit path from any sleeping ati&aesult of tampering with, or removal or destruction of, the carbon monoxide detec
2. Onfloor levels that do not contain a sleeping area, a carbl Qby a person other than the owner or the result of a faulty alarm thezagasably

: ! . intainecby the owner as required under.faj.
monoxidealarm shall be installed in a common area on each floor . . .
level (b) Carbon monoxide alarms shall be witedhe dwellings

. . . . electricalservice.

(c) Electrical service and intepnnection.1. Except as pro Carb ide al ithi dwell it st
vided in subd2., carbon monoxide alarms shall be continuously . (€) Carbon monoxide alarms within a dwelling unit st
poweredby the house electrical service, shall have a backggerconnectedso that activation obne alarm will cause activa
powersupplyand shall be interconnected so that activation of ofi@" Of all alarms within the dwelling unit. _
alarmwill cause activation of all alarms. (d) The devices shall conform with one of the following stan

2. Dwellings withno electrical service shall be provided witH1a"ds: _ _ S
battery—poweredarbon monoxide alarms in the locations under 1. Carbon monoxide alarms shall be listed and labeled identi

par.(b). Interconnection is not required in these dwellings. ~ fying conformance with UL 2034.

. . Note: Pursuant to this subdivision, carbon monoxide alarms need to be acceptable
(d) Standards.The devices shall conform with one of the fol underthe 2005 edition of the UL 2034 standaBihgle and Multiple State Carbon

lowing standards: MonoxideAlarms
1. Carbon monoxide alarms shall be listed and labeledidenti 2. Carbon monoxide detectors and sensors as part of a gas
fying conformance with UL 2034. detectionor emegency signaling system shall be listed and

Note: Pursuant to this subdivision, carbon monoxide alarms need to be acceptéaleeledidentifying conformance with UL 2075.
underthe 2005 edition of the UL 2034 standaBihgle and Multiple State Carbon  Note: Pursuant to this subdivision, carbon monoxide detectors and sensors need
MonoxideAlarms to be acceptable under the 2007 edition of the UL 2075 star@asdind &por Pio-
2. Carbon monoxide detectors and sensors as part of a igelsrsand Sensors
detectionor emegency signaling system shall be listed and (e) The installation of carbon monoxide alamnsletectors in
labeledidentifying conformance with UL 2075. adjacentunits required under 401.149 (2) (a) 3.Stats., shall

Ngtte:b Note: Ft’ulglsuanij to ttuis ggggivi(jsitt?n, c?igonUT%%d? dn%tector'ij and sensapply to those units located on the same floor level.
neeato beacceptanle unaer the eaition or the stanGasdan or “ ”
Protectoreand Sonsors b (f) 1. For the purposes of K)1.149 (2) (a) 4 Stats., “room

(3) EXISTING DWELLINGS. Except as provided Bub.(4), listed Meansan enclosed areafafding space for any other human
andlabeled carbomonoxide alarms shall be installed and mairfCtivity besides just servicing mechanical equipment, including
tainedin accordance with 401.647 (2)o (6), Stats., in one and TUuel~burningappliances.
2-family dwellings, fowhich building permit applications were 2. For the purposes of $01.149 (2) (a) 4 Stats., where a
madeor initial construction commenced on or aflene 1, 1980, fuel-burningappliance is located within a closet enclosed
andbefore February 1, 201 spacenot afording spacdor any other human activity within a

Note: See statutory reprint underGomm 21.097 (2) (a) dwelling unit or sleeping unit, earbon monoxide alarm or detec

(4) TOURISTROOMING HOUSES. (a) Listed and labeled carbontor shall be located within 75 feet of that closet or space.
monoxide alarms with battesecondary power supplies shall be (g) Pursuant to €.01.149 (6) (b)Stats. the department may
installedand maintainedn dwellings to be utilized as licensedissueorders for a violation of the provisions of this subsection.
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25 DEPARTMENT OF COMMERCE Comm 21.11

(h) Violation of the provisions dhis subsection shall be sub  (3) Wood girders that rest directly oaxterior concrete or
jectto the penalties provided underl91.149 (8) Stats. masonryshall be protected by one of the following methods:

Note: Section101.149 (8)Stats., reads: (a) The wood shall be pressure treated with preservative or

(8) PENALTIES. (a) If the department of commerce or the department of health a —raci i
family services determines after an inspection of a building under this section o%a” be a naturally durable and decay-resistant species.

254.74(1g) that the owneof the building has violated sub. (2) or (3), the respective  (b) Material, such as pressure—-treated plywood, flashing-mate
departmenthall issue an order requiring the persmorrect the violation within  rjg| steel shims, or water-resistant membrane material shall be

5 days or within such shorter period as the respective department determines is n
saryto protect public health and safety the person does noobrrect the violation ?ﬂ edbetween the wood and the concrete or masonry

within the time required, he or she shall forfeit $50 for each day of violation occurring (4) All pressure-treated wood and plywood shall be identified
afterthe date on which the respective department finds that the violation Was—not(mr, a quality mark or certificatef inspection of an approved
rected. . : - - . . . .

(b) If a person is chged with more than one violation of sub. (2) or (3) arisindnSp.eCtlona.genCWVhICh malntalns continued supervision, testing
out of an inspection of a building owned by tipatrson, those violations shall be @ndinspection over the quality of the product.
countedas a single violation for the purpose of determining the amount of a forfeitureNote: Heartwood of redwood, cypress, black walnut, catalpa, chestnut, sage

underpatr (a). orangered mulberrywhite oak, or cedar lumber are considered by the department
(c) Whoever violates sub. (4) is subject to the following penalties: to benaturally decay—resistant. Heartwood of bald cypress, redwood, and eastern red
1. For a first dense, the person may be fined not more than $10,000 or imprisorféfiarare considered by the department to be naturally termite resistant. ]

for not more than 9 months, or both. (5) FasTENERS. (a) Fasteners for pressure—preservative

a_ for a énthgssztgbsequentwf;eiéhi pgésgg iossgtgg%/ of s Cl_atss I ’\;elo% 0 treatedwood and fire-retardant-treata@od shall meet one of
Istory: m emeg. cr efl. —1-00]! — Cr. Register Ma i i .

No. 6412/3#. 6-1-09; renur’r?bered under s. 13.92 (4) (grid corrgections iny(l) (b) thefollowmg requwements. . ) .

2. and (6) made under s. 13.92 (4) (b) 7., StRsgister May 2009 No. 64CR 1. The fastener is a steel bolt with a diameted.&finch or
10-089 renum. (1) (@), (2), (3), (5), (6), (7) to be (4) (a), (b), (). (9), (h) and am. greater.

(@) (g) and (), r(1) (), (4), cr(1), (2). (3). (4) (title), (d), (Register January 201 2. The fastener is made of stainless steel

No. 661, eff. 2-1-11
3. The fastener is made of hot-dipped, zinc—galvarsteel

Comm 21.10 Protection against decay and ter - with the coating weight anithickness labeled as complying with
mites. (1) Wood used in any of the applications under this seSTM A 153. _ _ _
tion shall meet all of the following requirements: 4. The fastener is made of steel with a mechanically-depos

(a) The wood shall be labeled and pressure treated with Jpreﬁd zinc coating labeled as complying with ASTM B 695, Class
vativein accordance with anViPA standard or shall be naturally 92 O greater . o

durableand decay-resistant or shall be engineered to be decay5. The fastener has coating types and weights in accordance
resistant. with the fastenermanufacturés recommendations. In the

(b) The wood shall be pressure treated with preservative 3pSence®f the manufacturés recommendations sul, 2., 3.,

shall'be naturally termite-resistant unless additional steps A:)-tsf?,?illcagg% + “2inc coated,” chrome plated.” e(c, fasterdsIot neces
takento make the wood termite-resistant. sarily comply with either of these standards. ' '

(2) Wood used in the followingocations shall be as required  (b) When a fastener is usedth a hanger or other metal fixture,
undersub.(1): the fastener shall be of the same material as the hanger or metal
(a) Resting directly upon or embedded in earth. fixture.

i H i Note: When separate pieces are in close contact, zinc corrodes rapidly in the pres
tiorgg? Floor Joists or sleepers that meet all of the foIIowmg Condénceof plain steel. Zinc corrodes much more rapidly in the presence of stainless steel.

- (c) For the purposes of this section, a fastener includes nails,
1. The joists or sleepers are protected from the weather screws and bolts, along with nuts and washers.
2. The joists or sleepers are within 18 inches above a |0WeEistory: Cr. Registe;N(i)fvembe,r1979, N(o.)z(fé;eif. g—(:lﬂ—zso; rand recrRegister,
i February,1985, No. 350eff. 3-1-85; am. (1 an egister January1989,
floor surface, quk or soil. . No. 397, eff. 2-1-89;r. and recr(1) (intro.) and (b), am. (1) (f), renum. (3) (intro.)
3. There isno vapor retarder that meets the requirementsoe (3) (a), cr(3) (b),RegisterMarch, 1992, No. 43%f. 4-1-92; am. (1) (a)b),

unders.Comm 22.38 (1) (ahetween the joists or sleepers and th@). cr (1) (g),Registey November1995, No. 479f. 12-1-95; r(1) and (2), renum.

soil below (3) to be (4), and cx(1) to (3),Registey March, 2001, No. 54%f. 4-1-01;,CR
e ) 02-077 am. (4) (aRegister May 2003 No. 56@ff. 8-1-03;CR 08-043am. (1),

~ Note: This situation could occur with a floor over a crawl space or when a flogz) (@) and (i), rand recr(2) (b) and (h),.K2) (@) and (4) (b), renum. (2) (c) to (f) and

is added over a patio deck or a garage slab. (4) (a) tobe (2) (d) to () and (4) and am. (2) (e), (f) 1. and (gf21(c), (k) and (5)

(c) Floor joists exterior to the dwelling that are within 18RegisteMarch 2009 No. 63%f. 4-1-09; correction if2) (a) 3. made underk3.92
inchesabove exterior grade, unless protected with a moisture b (?) 7- Stats.Register March 2009 No. 639
rier. .

Note: Acceptable moisture barriers for this application incldgénch exterior . Comm. 2111 Foam plastic. (1) (a) Ge.neral' Foamplas
preservative—treateglywood, or ice dam protectianaterial listed as meeting the tiC insulation shall ht_':lVe a flame-spread rating of 7.5 or less and a
requirementof ASTM D 1970 or vapor retarder material, provided they are prsmoke—developerhting of 450 or less when tested in accordance
tectedfrom physical and UV light damage. with ASTM E-84.

(?]) Girdersthat span directly over and within 12 inches of (1)) Thermal barrier Except as provided in p4c), foam plas

earth. o tic insulation shall be separated from the interior of the dwelling
(e) Sills and rim joists that rest on concrete or masonry and & one of the following thermal barriers:

alsobelow grade or within 8 inches above final exterior grade. = 1. 1,—inch gypsum wallboard.

(f) Siding andsheathing in contact with concrete, masonry or - 2. 14—inch nominal wood structural panel.

earthand within 6 inches above final exterior grade. 3. %-inch sawn lumber with tongue-and-groove or lap
(9) Ends of wood structuratembers and their shims restingoints.

on or supported in masonry or concrete walls and having-clear 4 1_inch of masonry or concrete.

ancesof less thary inch on the top, sides and ends. 5. A product or material shown by an independent laboratory
(h) Bottom plates or sole plates of walls that rest on conCrefgiimit the temperature rise on the unexposed suta@80F for
or masonry and that are below exterior grade or less than 8 incig$ninutes when tested in accordance with ASTM B-1

abovefinal exterior grade. 6. For doors onlysheet metal with a minimum thickness of

(i) Columns indirect contact with concrete or masonry unlessg standard stegjauge or aluminum with a minimum thickness
supporteddy a structural pedestal or plirtthock at least one inch of 0.032 inch.

abovethe floor Note: Number 26 standard steel gauge is approximately equal to 0.018—-inch.

() Any structural part of an outdoor deck, including the deck (c) Exemptions fsm thermal barrier equirement.The follow

ing. ing applications of foam plastic do not require a thermal barrier:
(k) Permanent wood foundations. 1. On overhead garage doors.
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2. In the box sill of the basement or ground flaalvove the  Note: Amissing word is shown in brackets. ) .
bottom of the floor joists. ~ (b) Areduction of at least 80% of the potential sediment load
(2) Insulationthat does not meet the requirements of this self storm water runéffrom thesite on an average annual basis as
tion may be approved by thgepartment in accordance with scompared with no sediment erosioncontrols for the site when
Comm?20.18 Approval will be based on tests that evaluate mati€ land disturbing construction activity involves one or more
rials or products representative of actual end—use application$cres.
Note: fSeedsC(l)Imm 22.04 (2jor requirements for protecting foam plastic onthe  (c) A reduction of at least 40% of tipetential sediment load
exteriorof a dwelling. in storm water rundfirom thesite on an average annual basis as
History: Cr. Register November1979, No. 287ef. 6-1-80; am. (1) (b)Regis- ; ; ; ;
ter, January1989, No. 397ef. 2-1-89; r andrect (1) (intro.), am. (1) (a), renum. compareleth no sediment or erosion controls f(.)r the mre
(1) (b) and (c) to be (1) (c) and (d) and am. (1) (cX1r(b),Registey March, 1992, lessthan one acre of land disturbing construction activity is to
No. 435 eff. 4-1-92; am. (1) (d), (2)Register,November 1995, No. 479ef. occur.

12-1-957. and recrRegister March, 2001, No. 54%f. 4-1-01. Note: See appendix for further explanatory material regarding compliance solu
. . tionsfor 80 and 40% reductions.
Comm 21.115 Installation of elevators or dumbwait - (4) SolL LoSsANALYSIS. Potential soil losshall be determined
ply with the requirements under cbomm 18 ment.
History: CR 08-030cr. Register December 2008 No. 6. 1-1-09. Note: The Revised Universal Soil Loss Equation Il is an example atesptable

modelto determine soil loss.

Subchapter Il — Excavations (5) MoNITORING. (a) The owneor ownets agent shall check
Comm 21.12 Grade. The finished grade of the soil shalithe erosion and sediment control practicesrfamtenancaeeds

slopeaway from the dwelling at a rate af leasts—inch per foot atall the following intervals until the site is stabilized:
for a minimum distance of 10 feet, or to the lot line, whichever is 1. At least weekly

less. 2. Within 24 hours after a rainfabvent of 0.5 inches or
History: Cr. Register November1979, No. 287ef. 6-1-80;CR 02-077am.  greater. A rainfall event shall be considered to be the total amount
RegisterMay 2003 No. 569eff. 8-1-03. of rainfall recorded in any continuous 24 hour period.
Comm 21.125 Erosion control and sediment con - pIanS' At all intervals cited on the erosion and sediment control

trol. (1) GeNeRAL. (a) Where land disturbing constructiactiv — I
ity is to occurerosion and sediment control practices shall be (b) The owner or ownés agent shall maintain a monitoring
employed,as necessargnd maintained to prevent or reduce thEecordwhen the land disturbing construction activity involves one
potentialdeposition of soil or sediment to all of the following: OF more acres. _ )

1. The waters of the state. (c) The monitoring record shall contain at least the following

2. Adjacent properties. information: . . .

(b) Land disturbing construction activities, except those actiy hll The colndmon .?.f tge e(rjosnon asddiment control practices
ities necessary to implement erosionsediment control prac At the intervals specified under pea). _
tices, may not begin until the sediment control practices are in 2. A description of the maintenance condudiedepair or
place for each area to be disturbed in accordance with tfPlaceerosion and sediment control practices.
approvedplan. ~(6) MAINTENANCE. (a) 1. Except gsrovided in subd3., off—

(c) Erosion and sediment control practices shall be maintain@f sediment deposition resulting fratime failure of an erosion
until the disturbed areas are stabilizéddisturbed area shall be O sediment control practice shall be cleanedythe end of the
considerecstabilized by vegetation whenpa&rennial cover has nextday

i i P 0, Note: Contact the Department of Natural Resources before attempting to clean up
beeneStab“S_hed with a d_enSIty of at least 70_ %. . any sediment deposited or disched into the waters of the state.
(d) Erosion and sediment control practicdsll either be 2. Except as provided in sub@, off-site soil deposition,

approvedby the department or listed by the department of natu " ; i ;
resourcesn accordance with the process undéiR.151.32 (2) %g:ggggg ancggstLrgcéfg ;:Cttr']\gt%fvg?&.%gf tes a nuisanseall

Note: Listed practices can be found through 8sfetyand Buildings Division . . . .
websiteatwww.commerce.state.wi.us/S# by contacting th&afety and Buildings 3. A municipality may enact more stringergquirements
Division at (608) 266-3151. regarding cleanup of soil or sediment deposition onto public

(2) MANDATED PRACTICES. Specific practices at each siteways.
whereland disturbing construction activity is to occur shall be uti  (b) 1. Except as required in sul, the owner or ownés

lized to prevent or reduce all of the following: agent shall complete repair or replacement of erosion and sedi

(a) The deposition of soil from being tracked onto streets logentcontrol practices as necessary within 48 hours of an interval
vehicles. specifiedunder sub(5).

(b) Thedischage of sediment from disturbed areas into on— 2. When the failure of erosion or sediment control practices
site storm water inlets. resultsin an immediate threat of sediment entering puiBiwers

(c) The dischage of sediment from disturbed areas into abu@r the waters of the state, procedures shall be implemented imme
ting waters of the state. diately to repair or replace the practices.

f ; ; Note: See Appendix for further explanatory material.

(d) The dischage of sediment from drainage ways that flow i >/ Register Septemben992. No. 441ef. 12-1-92: am(1) (b),Regis-
off the site. ter, November 1995, No. 479f. 12-1-95 am. (1) (a), renum. (1) (b) to (e) to be

(e) The dischae of sediment by dewatering activities. (1) () to (f)and am. (c), c(1) (b),Registey February1997, No. 494ef. 3-1-97,

. . . - .. CR02-077 cr. (4) Register May 2003 No. 568f. 8-1-03;CR 05-1.3: r. and recr
() The dischage of sediment eroding from soil stockpllesqegiste,geceéger 2006 No. %/;Léﬂ‘, 4_1_076_

existingfor more than 7 days.
(3) ConTROL STANDARDS. Including the practices under sub. Comm 21.126 Storm water management.  Storm
(2), additional erosion andediment control practices shall bewater management practices shall be employed in accordance
employed,as necessaryo accomplish one of the following: ~ Wwith s.NR 151.12and maintained when the land disturbing-con
(a) A potential annual cumulative soil loss rate of not mor@ructionactivity involves one or more acres.
thanone of the foIIowing: Note: See appendix for further explanatory material.

. History: CR 05-1.3: cr. Register December 2006 No. 6 EF. 4-1-07.
1. Five tons per acre per year where sand, loamy sand, sandy

loam, loam, sandy clay loantjay loam, sandy clagilty clay or Comm 21.13 Excavations adjacent to adjoining

clay textures are exposed. property. (1) NoTice. Any person making or causing an
2. Seven and a half tons per acre per [year] where silt, sigycavatiorwhich may afect the lateral soil support of adjoining
clay loam or silt loam textures are exposed. propertyor buildings shall provide at least 30 days writtetice
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27 DEPARTMENT OF COMMERCE Comm 21.16

to all owners of adjoining buildings of the intention to excavataey or fireplace. The minimum depth shall measure at least 12
The notice shall state that adjoining buildings may reqpéena  inchesnominal.

nentprotection. (e) Floating slabs. Any dwelling supported on a floating slab
(a) Exception. The 30—-daytime limit for written notification on grade shall be designed through structural analysis.

may be waived if such waiver is signed by the owner(s) of the (f) Deck footings.Decks attached to dwellings and detached
adjoining properties. deckswhich serve an exit shall be supported on a structural system

(2) RESPONSIBILITY FOR UNDERPINNING AND FOUNDATION designedto transmit and safely distribute the loadsthe soil.
EXTENSIONS. (a) Excavations less than 12 feet in depththe Footingsshallbe sized to not exceed the allowable material-stres
excavationis made to a depth of 12 feet or less below grdme, ses. The bearing area shall be at least equal to the area required
personmaking or causing the excavation shall not be responsiltéetransfer the loads to the supporting soil without exceeding the
for any necessary underpinning or extension of the foundationsbefring values of the soil.

any adjoining buildings. (3) SolL-BEARING cAPACITY. No footing or foundation shall be
(b) Excavations grater than 12 feet in deptlf. the excavation placedon soil with a bearing capacity of less than 2,000 pounds

is made toa depth in excess of 12 feet below grade, the ownerf®rsquare foot unlegie footing or foundation has been designed

of adjoining buildings shall be responsilfter any necessary throughstructural analysis. The soil-bearing values of common

underpinningor extensiorof the foundations of their buildings to soils may be determined through soil identification.

a depth of 12 fedielow grade. The person making or causing theNote: The department will accept the soil-bearing values for the types of soil

excavationshallbe responsible for any underpinning or extensidistedin the following table:

of foundations below the depth of 12 feet below grade.

History: Cr. Register November1979, No. 287eff. 6-1-80. Type of soil — PSF
1. Wet, soft clay; very loose silt; silty clay . .. ................. 2,000
Comm 21.14 Excavations for footings and founda _ 2. Lo_ose, fint_a sa_nd; megium clay; loose sandy clay sails. . . . ... 2,000
tions. (l) EXCAVATIONS BELOW FOOTINGSAND FOUNDATIONS. NO 3. Stiff clay; firm inomanicsilt .. .......... ... o 3,000
excavation shall be made below the footing and foundation unlessMvedium (firm) sand; loose sandy gravel; firm sandy clay soils;
provisions are taken to prevent the collapsetbé footing or harddryclay ... ... ... 4,000
foundation. 5. Dense sand and gravel; very compact mixture of skyd and
(2) EXCAVATIONS FORFOOTINGS. All footings shall be located gravel . ... 6,000
on undlsturbed or Compacted so"y free cgam'lc materlal’ unless B. ROCK. ... 12,000
the footings are reinforced to bridge poor soil conditions. (a) Minimum soil-bearing valueslf the soil located directly
History: Cr. Registey November1979, No. 287efl. 6-1-80. undera footing or foundatiorverlies a layer of soil having a
. smallerallowable bearing value, the smaller soil-bearing value
Subchapter IV — Footings shallbe used.

(b) Unprepaed fill material, oganic material. No footing or
Comm 21.15 Footings. (1) GeNerAL. (a) The dwelling foundation shall be placed upanpreparedill material, oganic
andattached structures, such as decks and garstyasbe sup  soil, alluvial soil or mud unless the load will be supported. When
portedon a structural system designed to transmit safely dis requestedsoil data shall be provided.
tribute the loads to the soil. Note: The decomposition of ganic material in landfill sites established foe

. . : : jsposalof organic wastes may produce odorous, taid explosive concentrations
(b) The IOa}dS for determm'ng the fOOtm,g size shall include trgggas which may seep into buildings through storm sewers and similagrndet
weightof the live load, roof, walls, floors, pier or column, plus thetilities unless provisions are taken to release the gases to the atmosphere.

weightof the structural system and the soil over the footing.  History: ng;egisteg lg\lovﬁergbfr%%w, (Nlt)).(f2)8,7e1f..6—1—80; %m. S(J%J)Z(lr,ly,ze(_;,ig-
: . . ter, January1989, No. 397eff. 2-1-89; cr ,RegisterMarch, 1992, No. 435
(c) Footings shall beized to not exceed the allowable materléefﬁ_ 4-1-92: am. (1) (eRegistey Novembey 1995, No. 479ef. 12-1-95; am. (1)

stresses. (e),RegisteyMarch, 2001, No. 54&f. 4-1-01,CR 08-043renum. (intro.), (1and
(d) The bearing area sha” be at |east equa| to the area reqLﬁgﬁé}; (glﬁ-)zl(—zj)Lf(;lgd (3) and am—)' (2) (b) and (e)| C(l) (e)Reglster March 2009
to transfer the loads to the supporting soil without exceeding the

bearing capacity of the soil. . - Comm 21.16 Frost protection. (1) GENERAL. (a)
(e) Structures supported on floating slabs or similar shallgi cent as allowed under sulf2), footings and foundations,
foundationsmay notbe physically attached to structures that alfcluding those for ramps and stoops, shallpteced below the

supportedby footings that extend below the frost line unless afst penetration level or at least 48 inches below adjacent grade,
isolationjoint is used between thetructures. This isolation shall\,nicheveris deeper

extendfor the full height of the structure. (b) Footings may not be placed on frozen material.

(2) Size anD TYPE. Unless designed by structural analysis, ;
unreinforcedconcrete footings shall comply with the following, (2) EXCEPTIONS. (@) Frost protected shallow foundations shall
requirements g%gqerzﬁlzg]g%i_lrsaccordance with ASCE-32 as adopted abl&

(a) Continuous footingsThe minimum width of théooting . . . .
on each side of the foundation wall shall measure at least 4 inche$P) Portions of footings or foundations located directly under

wider than the wall. The footing depth shall be at least 8 inch@&dow areaways do not require frost protectwovided the rest
nominal. Footing placed in unstable soil shall be formeftels O the foundation is protected in accordance with this section.

may be used in place of continuous footings when there is a(c) Footings and foundations may bear directly on bedrock less

changein footing elevation. than48 inches below adjacent grade provided all of the following
Note: Unstable soil includes soils that are unable to support themselves at Landitionsare met.
degreeangle for the full depth of the footing. 1. The rock shall be cleaned of all earth prior to placement.

(b) Column or pier footing.1. The minimum width and length 5 - o cjay in crevices of the rock shall be removed to the level

of column or pier footings shall measwleast 2 feet by 2 feet. ¢ ot penetration or to 1.5 times the width of the rock crevice,
2. The minimum depth of column or pier footings shall meayhichever is less.

sureat least 12 inches nominal. _ , 3. Provisions shabe taken to prevent water from collecting
(c) Trench footings.Footings poured integrally with the walll anywherealong the foundation.
may be used when soil conditions permit. The minimum width Note: See Appendix for further information.
shallbe at least 8 inches nominal. History: Cr. RegisterNov?fmber1979, No. 2(8,781]’.)6—]&—?(;; ang. (i(nt)ro.)geig;s— |
. 5 : . : ter, February1985, No. 350ef. 3-1-85; renum(intro.) and (1) to be (1) and (2) an
. (d) Chimney and feplace fOOtmgS‘FOOtmg for Chlmneys or am.(2) (d), cr (2) (e),Registey January1989, No. 397ef. 2-1-89; am. (1)Register,
fireplaces shall extend at least 4 inches on each side of the chivember,1995, No. 479ef. 12-1-95; correctiomn (2) (e) made under s. 13.93
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(2m) (b) 7., StatsRegister March, 2001, No. 54LR 08-043r. and recrRegister  ing away from the dwelling with at least 12 incledgoarse aggre
March 2009 No. 639eff. 4-1-09. gatethat meets all of the following criteria:

Comm 21.17 Drain tiles. (1) DETERMINATION OF NEED. a. 100% of the aggregate shall pass a 1-inch sieve.
(@) New construction.1. Except as provided under s{®), a b. 90-100% of the aggregate shall pa¥s-inch sieve.
completedrain tile or pipe system shall be installed arothel c. 0-55% of the aggregate shall padg-inch sieve.
foundation of dwellingsinderconstruction where groundwater 4 _go of the a :

; . ggregate shall pass a #8 sieve.
occursabove the bottom of the fOOtmg' Note: A #8 sieve has square openings of 2.36 mm or 0.09 inch.

2. For the purposes of this section, a complete drain tile OlNote: These specifications encompass aggregate sizes #6 and #67 per ASTM stan
pipe system includes all of the following: dardC 33. Of the two sizes, #6 is coarser

a. The drain tile or pipe installed inside and outside the 6. a. Bleeder tiles or pipes shall be provided at no more than
foundation,except as allowed under@omm 21.17 (3]d) 1. b. 8-footintervals to connect the exterior drain tile or pipe to the

b. Bleeders connecting the inside tile or pipe to the outside ﬁ{gerlordraln tllg or pipe. - S
or pipe. b. Bleeder tiles or pipes shall have a minimum interior diame

; ter of 3 inches.
g' -'II—'E(Z lejsn;t?g?g girp(i:r:g(:k. c. Direct connection of the bleeders is not required if the-inter
' ' - sectionof the bleeder with the tile or pipe is covered with a mem
e. A pump or other means of disofiag water to grade.  praneor fabric that prevents soil and fines from entering the sys
~ (b) Optional systemsL. If a complete drain tiler pipe system tem.
is not required by natural conditions under. f@or by a muniei 7. The drain tiles or pipe that lead from the footing tilethéo

pality or registered UDC inspection ageneypartial drain tile or sump pit shall béaid at a grade of at leasginch per footleading
pipe system may be |nstalled_. ) . o to the sump pit. The remaining drain tiles or pipe shall be level or
,[2- Forl “&e purposes Offtg_'s Z‘?Ct'on’ ta pfartlaltkc]jrzil_ln tigim®  gradeddownward to the line leading to the sump pit.
systemincludes a means of discharg water from the tile or pipe - : : L :
andmay include any of the other elements under(par2. corgﬁ)egt?cltr(])ttlllweeosru%pe diltschage. 1. Drain tiles or pipe shall be
Note: Means of dischging water include a sump pit, a crock or natanabns p pit. X
of drainage to daylight. 2. The sump pit shall disclgg to naturalgrade or be

(2) OpTioNAL sysTEMS. (@) New construction.1. Fornew equippedwith a pump.
dwelling construction, a municipality or registered UDC inspec 3. All otheraspects of drain tile disclygr shall be in accord
tion agency may determine the soil types and natural or seasaajewith the uniform plumbing code, chiSomm 82to 87.
groundwatetevels for which a complete drain tile or pipe system Note: The following is a reprint of a pertinent section of the plumbing code:
is required. Comm 82.36 (8) SUMPSAND PUMPS. (a) Sumps.1. ‘General.” All storm building
2. For new dwelling construction, municipality may not subdrainsshall dischage into a sump, the contents of whathall be automatically

; P ; lifted and dischayed, dispersed or used in accordance with sub. (4).
enactrequirements for other than compldtaln tile or pipe sys 2. ‘Construction and installation’. a. Except as provided in subd. 2. c. and d., an

tems. . o . . interior sump shall have rim extending at least one inch above the floor immediately
(b) Alterations to an existing dwelling=or analteration to an adjacento the sump.

existing dwe”ing covered by this code, a municipality nreot b. A sump shall have a removable cover ofisight strength for anticipated loads.

; [ f . c. Where a sump is installed in an exterior meter pit or elevator pit, the rim may
requirea c_omplete drain tll_e_or pipe system. _ ~ be level with the floor
(c) Partial systems Municipalities may allow partial drain tile  d. When a sump is provided with an airtight, solid cover

or pipe systems for nedwellings under construction or existing 3. ‘Location’. All sumps installed for the purpose of receiving clearwateund
dwellings. wateror stormwater shalle separated from water wells by the applicable separation

distances contained in ciid¢R 811 and812, or asotherwise permitted by the depart
(3) MATERIAL AND  INSTALLATION  REQUIREMENTS FOR  mentof natural resources.

REQUIREDSYSTEMS. (@) General. Complete drain tile or pipe sys  Note: See Appendix A-82.3(11) (d) for material reprinted from KR 812.08
temsrequired by natural conditions under s{b) (a) or by a 4. ‘Size'. Except as recommended by the pump manufactheesize of each

municipality or registered UDC inspection agency shall compl§mpshal be no S’Eg"iifcah;”i;%g‘&ges in diameter at the tapehiés in diameter

with the requirements of this subsection. (b) Pumps.1. ‘Size.” The pump shall be of a capacity appropriate for the-antici
(b) Basement floor slabsThe basement slab shall be placegateduse. N . _ '
on at least 4 inches of clean graded sand, gravel or crushed stor#e.Dischage piping.’ a. Where a pump disches into a storm drain system, a

; : checkvalve shall be installed.
(© ManUfaCtl“!Ed dralnage syStemSMan.UfaCtu."ed drainage b. The minimurdiameter dischae piping shall be based on the design flow rate
systemanot meeting the requirements of this section shall be sWpthe pump and a minimum velocity of one foot/second.

mitted to the departmefur review and approval prior to installa  History: Cr. Register November1979, No. 287ef. 6-1-80; rand reciRegister,
tion. February,1985,ﬁNo. 350ef. 3—2.—)%5); rand recr(3) (a) 3. and (4)Reg%ster May,
L . . . — . 1988,No. 389 ef. 6-1-88; am. (2) (Register January1989, No. 397ef. 2-1-89;

(d) Drain t"? or pipe installation. Drain tile or pipe used f_OI’ r. and recr(4) (c) 3.Register August, 1991, No. 42&f. 9-1-91; cr (5), Register,
foundation drainage shall comply with the following require March,1992, No. 435eff. 4-1-92;r. and recrRegistey January1999, No. 517ef.
ments: 2-1-99;am. (3) (d) 4.RegisterMarch, 2001, No. 54&f. 4-1-01;CR 03-097 am.

. (1) (b) 1., (2) (a) 1., and (3) (&egister November 2004 No. 58if. 1-1-05;CR
1. a. Except as allowed under subdb, the top of the tile (g-043am. (1) (a) 2. and (b) 2., renum. (3) (d) 1. to 4., 5. and 6. to be (3) (d) 2. to

or pipe shall be at or below the top of the footing. 5.,6.a.and 7., c(3) (d) 1., 6. b. and Kegister March 2009 No. 636f. 4-1-09.
b. Where the top of the footing is more than 4 inches below
the bottom of the floor slab, tile or pipe is required on the interior SubchapterVV — Foundations
of the foundation only and it shall be placgidectly under the
floor. Comm 21.18 Foundations. (1) GENERAL. (a) Design.
Note: This situation will commonly occur with a walk-out basement. Foundatiorwalls shall be designezhd constructed to support the
2. Drain tile or pipe shalhave an inside diameter of at leasverticalloads of the dwelling, lateral soil pressure, and other loads
3inches. without exceeding the allowable stresses of the materials of which
3. Drain tile or pipeshall have open seams, joints or perordhe foundations are constructed.
tionsto allow water to enter (b) Lateral support at baselateralsupport such as floor slabs
4. Where individual tiles are used, they shalldid with /s ~ Or framing shall be provided at the base of foundation walls.
inch open joints. Joints between tiles shall be covered with a strip(c) Lateral support at top.Lateral support shall be provided
of asphalt or tar impregnated felt. atthe top of the foundation walls by one of the following:
5. The tile or pipe shall be placed upon at least 2 inches of 2. Structural analysis. A system designed through structural
coarseaggregate and shall be covered on the top and the side &amlysis.
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29 DEPARTMENT OF COMMERCE Comm 21.18

3. Anchor bolts. a. Structural steel anchor baltdeast’z  cFor relatively rigid walls, as when braceg floors, the design lateral soil load
inchin diameterembedded at least 7 inches into the [concrete or ha"tbe i?creatseg'for Sgr;qd an?hgra%ﬁb Sf,'als ItO 60 Psg per fc?ot of ditpth- fFva$§|
; ; ; F entwalls extending namore than 8 feet below grade and supporting flexible
grOUted masonry with a maximum spacing of 72 inctees floor systems are not considered relatively rigid walls.
locatedwithin 18 inches of wall corners. , ,_ ,
. . dEor relatively rigid walls, as whebraced by floors, the design lateral load shall be
b. A properly sized nut and washer shall be tightened on eachcreasedor silt and clay type soils to 100 psf per foot of depth. Basement walls
bolt to the plate or sill. extendingnot more than 8 feet below grade and supporting flexible floor systems

c. When vertical-reinforcing steel is provided in masonry 2 """ considered relatively rigid walls.
. 9 p yeSoil classes are in accordance with the Unified Soil Classification System, ASTM

constructionas required un_d_er suf), the location requirements D2487,and design lateral loads are for moist soil conditions without hydrostatic
undersubd.3. a.shall bemodified as necessary so anchor bolts arepressure.

placedin the same core as the reinforcement without exceeding(2) Concrete FounpaTion waLLs. (a) General structural

thelimits of subd3. a. . requirements. Except as provided in paib), unless designed
4. Other mechanical fasteners. a. Mechanical fasteners ugedugh structural analysighe minimum thickness of concrete
in accordance with the manufactueetesting and listing. foundationwalls shall be determined fronafile 21.18-B, bun

b. When vertical-reinforcing steel is provided in masonrgo case shall the thickness of the foundation walksethan the
constructionas required under su), the location requirements thicknessof the wall it supports.
undersubd.4. a.shall be modified as necessary so the fasteners(b) Equalized loading.A 6—inch nominaivall thickness may
areplaced in thesame core as the reinforcement without exceetle used provided the fill on one sidéthe wall is within 12 inches

ing the limits of subd4. a. vertically of the fill on the other side of the wall.
(d) Floor framing 1. Floor framing shall be fastened to the Note: See sComm 21.15 (1) (cfor trench footing requirements.
sill plate by one _of the following methopls: . TABLE 21.18-B
a. Mechanical fasteners used in accordance e CONCRETE WALL THICKNESSES
manufacturer’gesting and listing. i Feioh of Unbal-
b. In accordance with structural analysis. Nominal anced Fillt forg Material of

i i i Thickness Wall Being Supported
dix fo tlf?l S<':1<C:((:)c()jreclance witthe fastener table printed in the appen Type of Concete s fal Being Supported

Note: Per sComm 21.22 (1)sill plates are not required on foundation walls of 3000. pfsi d 1% g
pouredconcrete or on masonry walls with mortar- or grout-filled cores or onYnreinforced concrete 152 10
masonrywalls with a solid block top course. 12 115

2. a. Where the floor framing is parallel to the foundation; i _ . . —

V.Va”' SQlId blqcklng or brldglng shall be installed in at Ieast the Légggrlﬁgggoglrls the difference in elevation betweée outside grade and the
first adjacent joist space at a spacing of no more than 32 inches on o ) ) _ )
center 2The maximum height of unbalanced fill for a 12—-inch thick plain concrete wall

' . Ly .. may be increased to 12 feet provided the wall is constructed of concrete with a

b. Blocking and bridging shall be the same degsttthe joist.  minimum compressive value of 6,000 psi at 28 days.

c. Fastening of the blocking or bridging shall be in accordance (3) Masonry FounpaTion waLLs. (a) Dampproofing. 1.
with structural analysis or the fastener table printed imfil®R  Exceptas allowed under sub@., masonry block foundation walls
dix to this code. _ shallbe coated with a layer of minimufa-inch thick type M or

_ (e) Soil lateral load. Unless designed through structural analyS portland cement mortar gang on the exterior of the wall from
sis, soil lateral loads shall be determined froable 21.18-A.  footing to finished grade.
TABLE 21.18-A 2. Masonry foundation walls shall be damp-proofed by

applyingto the exterior surfacef the portland cement ng
SOIL LATERAL LOAD from footing to finished grade continuous coating of one of the

Design following:
Lateral Soil . . . . .
Load® PSF a. A bituminous coating applied in accordance witie

Unified Soil  per Foot of manufacturer’snstructions.

Description of Backfll Material 2 Classification __Depth b. Acrylic-modified cement applied at a minimum rate of 3

Well graded, clean gravels; gravel-sand mixes ~GW 30° pounds per square yard
Poorl | Is; - P SO ,

oorly graded clean gravels; gravel-sand ¢ 3¢ c. A layer of minimunt/g-inch thick structural surface bond

) B ing material labeled as complying with ASTM C887.
S"tné,/i%ivels’ poorly graded gravel-sand GM 4 Note: The ASTM C887 standard is entitled, “Standard Specification for-Pack

aged,Dry, Combined Materials for Surface Bonding Mortar
ClayeY Gravets: poorly graded gravel-and- GC d d. A waterproofing treatment applied in accordance with the
manufacturer’snstructions.

Well-graded, clean sands; gravelly sand mixes ~ SW 3¢ . . .
Poorly graded clean sands; sand—-gravel mixes ~ SP 3¢ 3 a. Paging of masonry bIo_ck_found_atlon Wal-ls IS not

) ' e requiredwhere a dampproofingaterial is sufciently flexible to
Silty sands, poorly graded sand-silt mixes SM 4 belisted or designed for direct application to masonry block.
Sand-silt clay mix with plastic fines - SM=sC 48 b. Paging of masonry block foundation walls is not required
Clayey sands, poorly graded sand—clay mixes  SC 60' wherea layer of minimun¥s—inch thick structural surface bond
Inorganic silts and clayey silts ML 454 ing material labeled as complying with ASTM C887 is uged
Mixture of inoganic silt and clay ML-CL 60d dampproofing.
Inorganic clays of low to medium plasticity CL 607 (b) Structural equirements.Unless designed through struc
Organic silts and silt clays, low plasticity oL b tural analysis, the masonry foundation walls shall be constructed
Inorganic clayey silts, elastic silts MH 60d in accordancg ywth AC! 530.1 and thel following requirements:
Inorganic clays of high plasticity CH b 1. The minimum thickness of unreinforced masonry founda
Organic clays and silty clays OH tion walls shall be determined byble 21.18-C, buh no case

: - - . — — - _shallthethickness be less than the thickness of the wall it supports.

3Designlateral soil loads are given for moist conditions for the specified soils at . . .

theiroptimum densities. Actual field conditions shall govern. Supecktor sat 2. Relnforced masonry walls shall be reinforced in accord

uratedsoil pressures shall include the weight oftheyant soil plus the hydro  ance with th_e reql_“rements of ables 21.18—D, 21.18-E or

staticloads. 21.18-F. \ertical reinforcement shall be provided on each side
bUnsuitable as backfill material. anyopening and at intervals indicated in the appropriate table.
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Comm 21.18

PLAIN MASONRY FOUNDATION WALLS Y

WISCONSINADMINISTRATIVE CODE

TABLE 21.18-C

TABLE 21.18-f.c.d
100OR 12 IN. REINFORCED MASONRY FOUNDATION WALLS

30

Minimum nominal wall thickness (inches) WHERE d > 6.?5 in® .
Soil classes and lateral soil lodti(psf per foot Vertical reinforcement
below exterior grade Soil classes and lateral soil lodt(psf per foot
SC. MK Maxi below exterior grade)
Depth of s ' axi- —
Maximum | unbalanced GM, GC, ML-CL and mum . W. GP SW GM, GC, SM, | SC, MH, ML

wall backfil GW, GP, SW | SM, SM-SC | inorganic CL Wall Heightof | GW, GP, SV SM-SC and | CL and inor-
Height height and SP soils | and ML soils soils Height | unbalanced | and SP soils ML soils ganic CL soils

(ft=in) ) 30 45 60 (ft=in) | backiill (ft) 30 45 60
78| Aloress) [ 8 8 8 T8O | RS es | Faditgoc | Faniseoc
6 10 12 10 (solid?) 6 #4 at56 o.c. | #4at48 o.c. | #4at40 o.c.
7 12 10 (solid?) 12 (solid?) 7 #4 at56 o.c. | #5at56 o.c. | #5at40 o.c.
8-4 4 (orless) | #4 at56 o.c. | #4 at56 o.c. | #4 at56 o.c.
8-4 4 (or less) 8 8 8 5 #4at56 o.c. | #4at56 o.c. | #4at48 o.c.
5 8 10 12 6 #4 at56 o.c. | #4at48 o.c. | #5at56 o.c.
6 10 12 12 (solid?) 7 #4 at48 o.c. | #4at32 o.c. | #6at56 o.c.
7 12 12 (solid?) Note ¢ 8 #5at56 o.c. | #5at4d o.c. | #7 at56 o.c.

8 10 (solidP) 12 (solid?) Note ¢

9-1 4 (or less) 8 8 8 9-1 4 (orless) | #4 at56 o.c. | #4 at56 o.c. | #4 at56 o.c.
5 8 10 12 5 #4 at56 o.c. | #4at56 o.c. | #4 at48 o.c.
6 12 12 12 (solid?) 6 #4 at56 o.c. | #4at40 o.c. | #4at32 o.c.
7 12 (solicP) 12 (solid?) Note ¢ 7 #4at40 o.c. | #5at48 o.c. | #6at48 o.c.
8 12 (solicP) Note ¢ Note ¢ 8 #4at32 o.c. | #6at48 o.c. | #4at16 o.c.
9 Note ¢ Note ¢ Note ¢ 9 #5at40 o.c. | #6at40 o.c. | #7 at40 o.c.

2For design laterd soils, see s Comm 21.18 (1) (e). Soil classs ae in accordance
with the Unified Soil Classification System and designlatera soil loads ae for

moist soil conditiors without hydrostatc pressure.
b Solid grouted hollow units.

¢ An analysis in compliance with ACI 530 or reinforcement in accordance with

Table21.18-D, 21.18-E or 21.18-F is required.
d Mortar shall be Ype M or S and masonry shall be laid in running bond.

TABLE 21.18-[».¢d

8,10 OR 12 IN. REINFORCED MASONRY FOUNDATION WALLS
WHERE d >5in®

aFordesign lateral soil loads, see s. Comm 21.18 (1) (e). Soil classes are in accord
ance with theJnified Soil Classification System and design lateral soil loads are

for moist soil conditions without hydrostatic pressure.

b provisions for this table are based on construction requirements specified in s.

Comm 21.18 (3) (b).
€ For alternative reinforcement, see s. Comm 21.18 (3) (b).
d Mortar shall be ¥pe M or S and masonry shall be laid in running bond.
€ The specified locationf the reinforcement shall equal or exceed tifecéfie

depthdistance, d, measured from the face of the soil side of the wall to the center

of vertical reinforcement.

TABLE 21.18-p.cd

12IN. REINFORCED MASONRY FOUNDATION WALLS WHERE d >

Vertical reinforcement
Soil classes and lateral soil loati(psf per foot
below exterior grade)
Maxi- SC, MH,
o GM, GC, SM, | ML-CL and
Wall Height of | GW,GPR SW | SM-SCand | inorganic CL
Height | unbalanced | and SP soils ML soils soils
(ft=in) | backfill (ft) 30 45 60
7-8 4 (orless) | #4at48 o.c. | #4at48 o.c. | #4 at48 o.c.
5 #4 at48 o.c. | #4at48 o.c. | #4at40 o.c.
6 #4 at48 o.c. | #5at48 o.c. | #5at40 o.c.
7 #4 at40 o.c. | #5at40 o.c. | #6 at48 o.c.
8-4 4 (orless) | #4at48 o.c. | #4at48 o.c. | #4 at48 o.c.
5 #4 at48 o.c. | #4at48 o.c. | #4at40 o.c.
6 #4 at48 o.c. | #5at48 o.c. | #5at40 o.c.
7 #5at48 o.c. | #6at48 o.c. | #6at40 o.c.
8 #5at40 o.c. | #6at40 o.c. | #7 at40 o.c.
9-1 4 (orless) | #4at48 o.c. | #4at48 o.c. | #4 at48 o.c.
5 #4 at48 o.c. | #4at48 oc. | #5at48 o.c.
6 #4 at48 o.c. | #5at48 o.c. | #6at48 o.c.
7 #5at48 o.c. | #6at48 o.c. | #7 at48 o.c.
8 #5at40 o.c. | #7 at48 o.c. | #8at48 o.c.
9 #6 at 40 o.c. | #8at48 o.c. | #8at 32 o.c.

8.75in&
Vertical reinforcement
Soil classes and lateral soil loati(psf per foot
below exterior grade)
Maxi- SC, MH,
mum GM, GC, SM, | ML-CL and
Wall Height of | GW,GP SW | SM-SCand | inorganic CL
Height | unbalanced | and SP soils ML soils soils
(ft=in) | backiill (ft) 30 45 60
7-8 4 (orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
5 #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
6 #4at72 o.c. | #4at64 o.c. | #4at48 o.c.
7 #4 at72 o.c. | #4at48 o.c. | #5at56 o.c.
8-4 4 (orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
5 #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
6 #4 at72 o.c. | #4at56 o.c. | #5at72 o.c.
7 #4 at64 o.c. | #5at64 o.c. | #4at32 o.c.
8 #4 at 48 o.c. | #4at32 o.c. | #5at40 o.c.
9-1 4 (orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c.
5 #4at72 o.c. | #4at72 o.c. | #4at64 o.c.
6 #4 at72 o.c. | #4at56 o.c. | #5at64 o.c.
7 #4 at56 o.c. | #4at40 o.c. | #6 at64 o.c.
8 #4 at 40 o.c. | #6at64 o.c. | #6 at48 o.c.
9 #5at56 o.c. | #7at72 o.c. | #6 at40 o.c.

aFordesign lateral soil loads, see s. Comm 21.18 (1) (e). Soil classes are in accor@For design lateral soil loads, see s. Comm 21.18 (1) (e). Soil classes are in accord
ance with theJnified Soil Classification System and design lateral soil loads are

for moist soil conditions without hydrostatic pressure.

b provisions for this table are based on construction requirements specified in S Provisions for this table are based on construction requirements specified in s.

Comm 21.18 (3) (b).

¢ For alternative reinforcement, see s. Comm 21.18 (3) (b).

d Mortar shall be Jpe M or S and masonry shall be laid in running bond.

€ The specified locationf the reinforcement shall equal or exceed tiecéfe
depthdistance, d, measured from the face of the soil side of the wall to the center depthdistance, d, measured from the face of the soil side of the wall to the center

of vertical reinforcement.

ance with théJnified Soil Classification System and design lateral soil loads are

for moist soil conditions without hydrostatic pressure.

Comm 21.18 (3) (b).
€ For alternative reinforcement, see s. Comm 21.18 (3) (b).
d Mortar shall be §pe M or S and masonry shall be laid in running bond.
€ The specified locationf the reinforcement shall equal or exceed tifecéfie

of vertical reinforcement.
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31 DEPARTMENT OF COMMERCE Comm 21.22

3. \ertical reinforcement shall have a minimum yislcength ~ Note: See sComm 82.34or floor drain requirements.
of 60,000 psi History: Cr.Registey November1995, No. 479ef. 12-1-95,CR 02-077r. and
’ L . . . recr.(2) Register May 2003 No. 56@f. 8-1-03.
4. Solid—grouted hollow units or cores containing vertical

reinforcementshall be filledwith masonry grout that complies Comm 21.205 Wood floors in contact with the

with ASTM C 476. . . ground. Wood floors in contact with the ground shall comply
5. In lieu of the reinforcement provisions aiiles 21.18-D, jith the requirements underGomm 21.18 (4)
21.18-Eand 21.18-Falternativereinforcing bar size and spacing History: Cr. Register January1989, No. 397ef. 2-1-89;am.Register January
having an equivalent cross—sectional area or reinforcement peg9, No. 517ef. 2-1-99; correction made under s.13.93 (2m) (b) 7., SRagis-
linearfoot of wall is permitted, provided the spacing of the-reirg_ﬂl’\_/'ggch 2001, No. 54TR 02-077r. and recrRegister May 2003 No. 56@f.
forcementdoes not exceef inches and reinforcing bar size doe :
notexceed No. 1L
6. The depth below grade, wall height and reinforcement (t:oﬂmm 2}1'2”113 Pdrec_ast %otr;]cretehﬂotors.t lPreclas; CO’“I d
spacingmay exceed thenaximum values indicated inales CTELENOOrs shal be designed througn structural analysis, or loa
21.18-D,21.18-E and 21.18-F only if the design is based dgPlesfurnished by the precast product fabricateay be used,
structurallanalysis providedthe load tables were developed using structural analysis
' . ianed” load testing.
(4) WoobrounpaTions. Wood foundations shall be designe History: Cr. Register November1979, No. 287ef. 6-1-80; rand reciRegister,
andconstructed in accordance with the standaopted in @ble  March, 1992, No. 435ef. 4-1-92.
20.24-2.

Note: The department will accept Permanermtdd/ Foundations Design and Gon ;
structionGuide published by the Southern Forest Products Association through Comm 21.22 Wood frame floors. Unless designed

e - ]
SoutherrPine Council, as complying with this standard. The DesigrCamstrue fﬂroughst.ructural analysis, wood frame floors shall comply with
tion Guide requires a 3.5 inch thick floor slab if a poured concrete floor slab is usthie following requirements:
History: Cr.Registey November1979, No. 28/7ef. 6-1-80; am. (3) (intro)Reg- [
ister, February 1985 No. 350 ef. 3-1-85; cr (2) (€) fo (), rand recrfables Cand (1) FLOORJOISTS. (@) General. 1. Floor joists shall comply
D, r. (3) (a) 2., renum. (3) (a) 1. to be (Register January1989, No. 397ef.  With the structural requiremerasid live load determination under
2-1-89;am. (intro.), (2) (b)(3) (b) and &ble 21.18-D, crTable 21.18,.r(2) (c), s.Comm 21.02

renum.(2) (d) and (e) to be (2) (c) and (degister March, 1992, No. 43%f. . i o i i
4-1-92renum. (1) to (3) to be (2) o (4), and 48 (b), (4) (intro.) and (b).dble  \ore: Se€ Appendix for design information.
21.18-A. (intro.) ‘and able21.18, cr (1), (3) (e)Register November 1995, No. 2. Where the joists of a floor system garallel to, and

479 eff. 12-1-95; am (2)Register January1999, No. 517efl. 2-1-99; rand recr  |ocatedbetween bearing walls above and belihe joists shall be
(1) (b), (3), Bbles 21.18-C and D, am. (2) (a),Table 21.18-B, renunilable doubled

21.18-Ato be Bble 21.18-B and c(1) (c), (d), Bbles 21.18-A, E and Register : L X .

March 2001 No. 543eff. 4-1-01;CR 02-077T. (1) (c) 1., renum(1) (d) to be (1) (b) Floor joists on conate walls. Wherea sill plate is pro

(e),cr. (1) (d), am. (4) (intro.), (b) ancables 21.18-A, C and Register May 2003 /i ioi i
No. 569 o B-1-08:CR 08-043am. (1) (d) 2. b. andabies 21.98-C to.r ) videdfor floor joists on poured concrete, il plates shall be fas

(@) (title) and (b) (itle). rand recr(3) (a) and (4Register March 2009 No. 636, tenedto the foundation. , N
4-1-09. Note: SectionComm 21.18 (1) (djequires the floor joists to also be fastened to
thesill plate.
SubchapterVI — Floors (c) Floor joists on masonry walls with a solid top course.
Wherea sill plate is provided for floor joists awlid block top

Comm 21.19 Floor design. Floors shall support all dead coursemasonrythe sillplate shall be fastened to the foundation.
loadsplus the minimum unit live loads as set forth it€emm (d) Floor joists on masonry walls with open top course.
21.02 The live loads shall be applied to act vertically and Wherethe masonry wall has an open top couasgll plate at least
form|y to each square foo’[ of horizonta| f|00r area. Basemerﬁ§W|de asthe foundation wall shall be fastened to the foundation.
shallbe provided with woodr concrete or similar type floors that 2. Where anchor bolts are used on masonry watisan open

complywith s.Comm 21.200r 21.205 top course, the minimum width of an individual piece making up
History: Cr. Register November1979, No. 287ef. 6-1-80; rand rec; Regis-  the sill plate shall be at least 5.5 inches.
ter, March, 1992, No. 43%f. 4-1-92. Note: A sill plate can be made of multiple pieces to achieve the full width.

(2) FLoorTRussEs. Metalplate connected wood floor trusses
Comm 21.20 Concrete floors. (1) When concrete shallbe designed in accordance with the Design Specificéftions
floors are provided, thtéhickness of the concrete shall measure afetal Plate Connected Parallel Chord o Trusses and the
least3 inches. National Design Specificatiofor Wood Construction. fliss
(2) Whena concretdloor is placed in clay soils, a 4-inch thickmembersshall not be cut, bored or notched.
basecourse shall be placed in the subgrade consisting of clean3) Giroers anp BEams. (a) Girders and beams shh#
gradedsand, gravel or crushed stone. selectedfrom Table 21.22-A1 or &ble 21.22-A2 or shall be
(3) Whena concrete floor is placed sand or gravel soils, the designedhrough structural analysis.
basecourse may be omitted unless drain tile is installed. If drain (b) Wood girders and beams shiadl fitted at the post or col
tile is installed, the requirements ofGomm 21.1%hall be met. umn. Ad]ommg ends shall be fastened to eather to transfer
History: Cr. Register November1979, No. 287ef. 6-1-80:am RegisterJanu - horizontalloads across the joint. Beams shall also be fastened to

gr_yl_lggg No. 397eff. 2-1-89; r and recrRegistey January1999, No. 517eff. the posts with framing anchors, angle clips, or equivalent.

(c) Where intermediate beams are used, they shall rest on top

Comm 21.203 Garage floors. (1) MareriaLs. Garage Of the girders; or shall be supported by ledgers or blocks fastened
floors shall be constructed of concrete other noncombustible 0 the sides of the girders; or they may be supported by approved
materialswhich are impermeable to petroleum products. Slagnetalhangers into which the ends of the beams shall be fitted.
on—gradeconcrete garage floors shall be at least 4 inches thick and(d) Lateral restraint for all wood bearsisall be provided at all
placedover at least 4 inches of granular fill. columnsusing a saddle or other approved connection where the
~ Note: Itis not the intent of sub. (1) to require a concrete floor to be sealed to m@d@ammeets one of the following conditions:
it completely impermeable. 1. The beam is not restrained at both ends.

(2) ConricuRrATION. The floor shall be sloped such that water > Theb . thaf.25 inches d . |
is removed in accordance with one of the following: - The beam is more thaft.25 inches deepsing actual mea

X . surement.

(a) Water drains toward the overhedabr or to exterior grade ~ note: A saddle supports the beam on the bottom and allows for the through—con

suchthat no damage will be caused to any structural membemettionof fasteners into the side of the beam.

wall covering of the garage or the dwelling. (4) BEARING AND END CONFIGURATION. (@) Sawn lumber 1.
(b) Water drains into an interior floor dratinat complies with ‘Joists.” Wood joists made of sawn lumber shraket the follow
therequirements of ctComm 82 ing bearing requirements:
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Comm 21.22 WISCONSINADMINISTRATIVE CODE 32

a. Wood joists supported on wood or metal shall relvear (b) Joist ovehangs parallel to the main floor framing system
ing surface of at least/4-inches measured from the end of thdoistoverhangs that are extensions of, and parallel to, the main
joist. floor framing system may extend beyond the depth of the joist

b. Wood joists supported on masonry or concrete shall hay@houtstructural analysis provided they meet all of the following
abearing surface of at least 3 inches measured from the end ofRditions: _ _
joist. 1. The overhang is cantilevered no more than 2 feet beyond

tl&fe outer edge of the supporting wall below it.

2. a. The overhang supports a uniform l¢iadted to the
v“eightof the bearing wall and the tributary roof area above it.
a . The tributary length of the roof area, excluding the eave

havethe ends overlap at least 3 inches and be securely faste :
togetherwith at least two 12d common nails or the ends shall ej(?i?tng;rsegtcl)yngglgvt/han 2 feet greater than the actual length of

butt—jointed or face—jointed and fastened with ties, straps, plates ¢. The eave overhang is no more than 2 feet.

or SOHdl blocking. . , . Note: The tributary length is usually half the span of the joist or rafter

2. ‘Beams and girders.” Beams and girders made of sawn 3 The joist overhang does netipport any concentrated
lumbershall have a bearing surface on their suppor& lefast 3 5,45 For the purposes of this subsection, a framed opening in the
inches parallel to the beam or girder dedat least as wide as they 5| with a rough opening of 4 feet or less shall be considered uni
beamor girder form loading.

e B P e Siece 1 00 & The cantlevsredotis doublcs supporing wl,
er’s instructions provided those instructions were developed b. The doubled joist length extends inward beyond the inner

throughstructuralanalysis or product testing and are applicabfed9€0f the supporting wall by theame distance as the cantilever
to the configuration. c. The added joist member is secured to the main joist as
(5) NOTCHING AND BORING. Notching and boring of beams orStatedin the nailing schedule in the appendix, under the heading
girdersis prohibitedunless determined through structural analyfor “floor framing, built-up girder and beams, top loaded”.
sis. (c) Joist ovehangs perpendicular to the main floor framing
(a) Notching of floor joists.1. Notches located in the top orSystem.Joist overhangs that are perpendicular to the main floor
bottomof floor joists shall not have a depth exceedigghe depth framing system, or lookoyeists, may extend beyond the depth
of the joist, shall not have a length exceedlgthejoist depth nor  Of the joist without structural analysis provided they meet ahef
belocated in the middI&; of the span of the joist. following conditions: _ _

2. Where floor joists are notched on the ends, the notch shall 1. The joist overhang is cantilevered no more than 2 feet
not exceed/s the depth of the joist. Notches over supports mdjgyondthe outer edge of the supporting wall below it. N
extendthe full bearing width of the support. 2. a. Adouble floor joist is used to support the lookout joist.

(b) Boring of floor joists. 1. ‘General.” A hole may not be  b. The doubldloor joist is located a distance of at least 2 times
boredin a floor joist within 2 inches of a notch or another holdghe cantileverlength inward from the outer edge of the supporting
In no case shall the distance between adjacent holes be less walhbelow

c¢. The tail end of a floor joist may not extend past the edge
abeam by more than the depth of the floor joist.

d. Wood floorjoists with ends that intersect over a beam sh

the diameter of the Iger hole. c. Thelookout joists are fastened to the double joist with
2. 'Holes near the edge.” Holes bored in the top or bottorm2etalhangers.

inchesof a joist shall follow the limitations for notching ungber 3. The joist overhang supports no more tleither a non—

() bearingwall or a wall thatsupports only a roof which spans no

3. ‘Other holes.” Holes bored in floor joists that aoéwithin  morethanthe floor overhang cantilever length plus the eave-over
2 inches of the topr bottom of the joist shall have their diametehang.
limited to Y/3 the depth of the joist. (d) All overhangs longer than the depth of the supporting joist
(c) Engineeed wood poducts. Notching or boring of engire thatdo not meet all ofhe conditions under pdb) or (c) shall be
eredwood products shall be done in accordance with the manufdesignedhrough structural analysis.
turer’s instructions provided those instructions were developed (7) FLoor oPENINGS. Trimmers and headers shall be doubled
throughstructural analysis or product testing. whenthespan of the header exceeds 4 feet. Headers which span
(6) OVERHANG OF FLOORS. (a) General Except as provided morethan6 feet shall have the ends supported by joist hangers or
in pars.(b) and(c), a floor joist overhang shall be cantileveredraming anchors, unless the ends are supported on a padition
beyondtheouter edge of the supporting wall below it by no morbeam. Tail joists (joists which frame into headers) more than 8
thanthe actual depth of the joist or shall be designed through strieetlong shall be supported on metal framing anchom ledger
tural analysis in accordance withGomm 21.02 (3) stripsof at least 2 inches by 2 inches nominal.
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TABLE 21.22-A1
MINIMUM  SIZES FOR BEAMS AND GIRDERS OF STEEL OR WOOD

One Floor Only

Roof/Ceiling and One Floor

Roof/Ceiling+ One Floor/Ceiling + One Floor

Column Wood Beam$ A 36 Steel Wood Beamé:3 (in., nominal) A 36 Steel Beam’ Wood Beamé:3 (in., nominal) A 36 Steel Beam
Spacing (in., nominal) Beamg Zone 2 Zone 1 Zone 2 Zone 1 Zone 2 Zone 1 Zone2 Zone 1
24 ft. wide house:
8 ft. 8x8 — 8x10 10x10 — — 8x12 10x12 — —
6x12 6x12 — — 6x14 8x14 — —
10 ft. 8x10 — 8x12 10x12 M 10x9 M 10x9 10x14 10x14 M 12x11.8 M 12x11.8
6x14 8x14 W 6x12 W 8x10 8x16 8x16 W8x15 W 8x15
12 ft. 8x12 — 12x12 10x14 W 12x10 M 12x11.8 14x14 14x14 W 12x16 W 12x16
10x14 8x16 W 10x11.5 W 8x15 10x16 12x16 W10x17 W 8x21
15 ft. 12x12 — — — W 12x16 W 12x16 — — W 12x22 W 14x22
— — W 10x17 W 6x25 — — W 8x28 W 8x31
26 ft. wide house:
8 ft. 6x10 — 10x10 10x10 — — 10x12 10x12 — —
6x12 8x12 — — 8x14 8x14 — —
10 ft. 10x10 — 10x12 10x12 M 10x9 M 12x10 10x14 12x14 M 12x11.8 W 12x14
8x14 8x14 W 8x10 W 8x13 8x16 8x16 W 8x15 W 8x17
12 ft. 8x12 — 10x14 10x14 M 12x11.8 M 12x11.8 14x14 12x16 W 12x16 W 10x19
8x16 8x16 W 8x15 W 6x20 12x16 10x18 W 8x21 W 8x24
15 ft. 10x14 — — — W 12x16 W 10x19 — — W 14x22 W 14x22
— — W 8x21 W 8x24 — — W 8x31 W 8x35
28 ft. wide house:
8 ft. 6x10 — 10x10 8x12 — — 10x12 10x12 — —
8x12 4x16 — — 8x14 8x14 — —
10 ft. 10x10 M 10x7.5 10x12 12x12 M 12x10 W 10x12 12x14 12x14 W 12x14 W 12x14
W 6x9 8x14 8x14 W 8x13 W 8x13 8x16 10x16 W 8x17 W 10x15
12 ft. 10x12 M 10x9 10x14 12x14 M 12x11.8 W 12x14 12x16 12x16 W 10x19 M 14x18
W 6x12 8x16 10x16 W 8x15 W 8x18 10x18 10x18 W 8x24 W 8x24
15 ft. 10x14 M 12x10 — — W 10x19 M 14x18 — — W 14x22 W 14x26
W 8x13 — — W 8x24 W 8x24 — — W 8x35 W 8x35
30 ft. wide house:
8 ft. 8x10 — 10x10 8x12 — — 10x12 12x12 — —
8x12 6x14 — — 8x14 8x14 — —
10 ft. 10x10 M 10x7.5 10x12 12x12 M 12x10 M 12x10 12x14 12x14 W 12x14 W 12x14
W 6x9 8x14 10x14 W 8x13 W 8x13 10x16 10x16 W 10x15 W 10x15
12 ft. 10x12 M 10x9 12x14 12x14 W 12x14 W 12x14 12x16 14x16 M 14x18 M 14x18
W 6x12 8x16 10x16 W 8x18 W 8x18 10x18 12x18 W 8x24 W 8x24
15 ft. 12x14 M 12x11.8 — — M 14x18 W 10x21 — — W 14x26 W 14x26
W 8x15 — — W 8x24 W 8x28 — — W 8x35 W 10x33
32 ft. wide house:
8 ft. 8x10 — 8x12 8x12 — — 12x12 12x12 — —
6x14 6x14 — — 8x14 10x14 — —
10 ft. 10x10 M 10x7.5 12x12 12x12 W 10x12 W 10x12 12x14 14x14 W 12x14 W 12x16
W 6x9 8x14 10x14 W 8x13 W 6x16 10x16 10x16 W 10x15 W 10x17
12 ft. 10x12 M 10x9 12x14 14x14 W 12x14 W 12x14 14x16 14x16 M 14x18 W 12x22
W 6x12 10x16 10x16 W 10x15 W 10x17 12x18 12x18 W 8x24 W 8x28
15 ft. 12x14 M 12x11.8 — — M 14x18 W 12x22 — — W 14x26 W 14x26
W 8x15 — — W 8x24 W 8x28 — — W 10x33 W 10x33

1This table is based upon wood with a fiber bending stress of 1,00@vasacEeptable wood beam selections are listed for each loading condition.

2Two acceptable steel beam selections are listed for each loading condition. The first entry is the most economical selection based upon beam weight.
3Woodmain beams or girders may be built up from nominal 2-inembers. The 2-inch members shall be laid on edge and fastened together with a double row of common nails nét4éssteaindength. Nails shall be spaced not more
than18 inches apart in each row with the end nails placed 4 inches to 6 inches from the enpie€eadfere built-up beams are employed over a single span, the length of each individual piece used to fabricate the beam shall equal the le

of the beam.
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TABLE 21.22-A2

MINIMUM  SIZES FOR BUILT-UP WOOD BEAMS IN BASEMENTS AND CRAWL SPACES SUPPORTING ONE FLOOR ONL Y

Fp=800 psi Fp=1000 psi Fp=1200 psi Fp=1400 psi
HOUSE WIDTH Col. Spacing ft=in Beam size Col. Spacing ft=in Beam size Col. Spacing ft=in Beam size Col. Spacing ft=in Beam size
16 ft. 7-8 3-2x8 8-7 3-2x8 9-4 3-2x8 10-2 3-2x8
8-11 4-2x8 9-11 4-2x8 10-11 4-2x8 11-10 4-2x8
9-11 3-2x10 11-1 3-2x10 12-1 3-2x10 13-1 3-2x10
11-4 4-2x10 12-8 4-2x10 13-1 4-2x10 15-0 4-2x10
12-0 3-2x12 13-5 3-2x12 14-8 3-2x12 15-10 3-2x12
13-10 4-2x12 15-7 4-2x12 17-0 4-2x12 18-4 4-2x12
20 ft. 6-11 3-2x8 7-8 3-2x8 8-5 3-2x8 9-1 3-2x8
7-1 4-2x8 8-11 4-2x8 9-9 4-2x8 10-7 4-2x8
8-10 3-2x10 9-11 3-2x10 10-10 3-2x10 11-8 3-2x10
10-2 4-2x10 11-4 4-2x10 12-6 4-2x10 13-6 4-2x10
10-9 3-2x12 12-0 3-2x12 13-2 3-2x12 14-3 3-2x12
11-5 4-2x12 13-11 4-2x12 15-2 4-2x12 16-5 4-2x12
24 ft. 6-3 3-2x8 7-1 3-2x8 7-8 3-2x8 8-4 3-2x8
7-3 4-2x8 8-2 4-2x8 8-11 4-2x8 9-8 4-2x8
8-1 3-2x10 9-0 3-2x10 9-11 3-2x10 10-8 3-2x10
9-4 4-2x10 10-4 4-2x10 11-5 4-2x10 12-4 4-2x10
9-9 3-2x12 10-11 3-2x12 12-0 3-2x12 12-11 3-2x12
11-3 4-2x12 12-7 4-2x12 13-11 4-2x12 15-0 4-2x12
28 ft. 5-10 3-2x8 6-6 3-2x8 7-2 3-2x8 7-8 3-2x8
6-8 4-2x8 7-6 4-2x8 8-3 4-2x8 8-11 4-2x8
7-5 3-2x10 8-4 3-2x10 9-1 3-2x10 9-11 3-2x10
8-7 4-2x10 9-8 4-2x10 10-6 4-2x10 11-4 4-2x10
9-0 3-2x12 10-1 3-2x12 11-1 3-2x12 10-11 3-2x12
10-5 4-2x12 11-8 4-2x12 12-10 4-2x12 13-10 4-2x12
32 ft. 5-4 3-2x8 6-1 3-2x8 6-8 3-2x8 7-3 3-2x8
6-3 4-2x8 7-1 4-2x8 7-8 4-2x8 8-4 4-2x8
7-0 3-2x10 7-9 3-2x10 8-7 3-2x10 9-2 3-2x10
8-1 4-2x10 8-11 4-2x10 9-10 4-2x10 10-8 4-2x10
8-5 3-2x12 9-6 3-2x12 10-4 3-2x12 11-1 3-2x12
9-9 4-2x12 11-0 4-2x12 12-0 4-2x12 12-11 4-2x12
36 ft. 5-1 3-2x8 5-9 3-2x8 6-3 3-2x8 6-9 3-2x8
5-11 4-2x8 6-7 4-2x8 6-9 4-2x8 7-10 4-2x8
6-6 3-2x10 7-4 3-2x10 8-1 3-2x10 8-8 3-2x10
7-6 4-2x10 8-6 4-2x10 9-4 4-2x10 10-0 4-2x10
7-11 3-2x12 8-11 3-2x12 9-9 3-2x12 10-7 3-2x12
9-2 4-2x12 10-4 4-2x12 11-4 4-2x12 12-4 4-2x12

1This table provides maximum allowable spans in feet and inches for main beams or girders which are built-up from nominal 2—inch members.
2Fiber bending stress for various species and grades of wood is given in Appendix A21.
3The 2-inch members shall be laith edge and fastened together with a double row of common nails not lesé+irach8s in length. Nails shall be spaced not more than 18 inches apart in each row with the end nails placed 4 inches to 6 inches

from the end of each piece.

4Where built-up wood beams are employed over a single span, the length of each individual piece used to fabricate the beam shall equal the length of the beam.

SWherebuilt-up wood beams are continued over more than one span and where lengths of individual pieces are less than the total length of the complete beam, butt joints shall be located over supports or within 6 inches of the quarter points of the

clearspan. Where located near the quarter points, the joints in built—-up beams shall be separated by at least one lamination and shall not exceed the beam width.
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35 DEPARTMENT OF COMMERCE Comm 21.24

(8) FLOOR SHEATHING, BOARDS AND PLANKS. (&) Plywood TABLE 21.22-E
sheathing. Plywood sheathing used for floors shall be limiied MINIMUM THICKNESS OF FLOOR BOARDS
the allowable loads and spans shown ablg 21.22-B. Joist Spacing Minimum Net Thickness (inches)

(c) Combination subfloor-underlaymentCombination sub (inches) Perpendicular to Joist Diagonal to Joist
floor-underlaymenshall be installed in accordance withble 24 16 34
21.22-D. 16 %lg %8

(d) Floor boards. Where wood boards are used for floor History: CrRegister November1979, No. 287ef. 6-1-80; am. (1) and.cf1m)

sheathingthe boards shall comply with the minimum thicknessng%?g('ge;ﬁggrr;‘]%)lgff're'\r‘%n?fggﬂéfzjgf’ggg”g?gé(%b(l‘;) and (d) to be I(Es,?c(rd)

shownin Table 21.22-E. (8) (€), Table 21.22 A2,.rand recrTables 21.22 B and Register January1989,
; No. 397 eff. 2-1-89; am. (2), (4), (5), (6) and (2)and recrTable 21.22-A2Regis-
(e) Planks. Planks shall be tongue and groove or splaetl ey March, 1992, No. 435f, 4-1-92; am. (5) (b) and. (5) (c), Bble 21.22-A1,

at least 2 inches, nominal, in thickness. Planks shall terminz%tﬁible 2']1.22—A|§9eg€iast§rNg\llgr?bzer?gg, No.d479927i l?—(ﬁ;%; ée(lg)d(tr%cr(i?),

e egisterJanuary: , No. 517eff. 2-1-99; rand recr(1m), (4), an egis-
overbeams unless the joints are end matcfiée planks shall be &5 ot 067" \g43 eff 4-1-01:CR 03-077am. (5) (b) 1..mnd reci() Reg-
laid sothat no continuous line of joints will occur except at pointsterMay 2003 No. 56%f. 8-1-03;CR 08-043r. and recr(1), t (Im), (8) (b) and

i Table21.22-C, . (3) (intro.), d (b) to be (3) (a), (b) and (€p)¢d)Reg-
of support. Planks shall be nailed to each beam. Taplea1.22 Zooger&%r%ggeghﬁl)_ggan (b) to be (3) (), (b) and {€})¢d)Reg

(9) BriDGING. (a) Sawn lumber Bridging shall be provided

for sawn lumber framin_g at interva_ls not exceedirfge@where Comm 21.225 Decks. Decks attached to dwellings and
the nominal depth to thickness ratio is greater than 4to 1. detachedlecks which servan exit shall comply with the applica

(b) Engineeed poducts. Bridging shall be provided for engi ble provisions of this chapteincluding but not limited to:
neeredframing products in accordance with the manufacwirer (1) Excavation requirements ofGomm 21.14

recommendations. (2) Footing requirements of &omm 21.15 (2) (f)
TABLE 21.22-B (3) Frost penetration requirements of2amm 21.16
ALLOWABLE SPANS FOR PLYWOOD FLOOR SHEATHING i
CONTINUOUS OVER TWO OR MORE SPANS AND FACE GRAIN (4) Loqd reqwrements of Qomm 21'92
PERPENDICULAR T O SUPPORTS! (5) Stair, handrail andguardrail requirements of £omm
) Plywood Thickness Maximum span3 21.04 and
Span Rating? (in inches) (ininches) (6) Decay protection requirements ofGomm 21.10
3216 T35, 175, /g 16° History: Cr. Register March, 1992, No. 43%f. 4-1-92.
409 193, 51, 34, Ig 2045
4824 2332, 314, Tl 24 SubchapterVII — W alls
IThese values apply to C-D, C-C, and Structural | and Il grades Sphns
shall be limited to values shown because of possibdetesf concentrated Comm 21.23 Wall design. (1) LIVE AND DEAD LOADS
loads. '

All walls shall support abuperimposed vertical dead loads and
five loads from floors and roofs.

3Plywood edges shall have approved tongue and groove joints or shall be 2 HORIZONTAL WIND LOAD. Walls shall be designed to with
supported with blocking, unless-inch minimum thickness underlayment or ~ Standa horizontal wind pressure of at least 20 pounds per square
1%2 inches of approved cellular or lightweight concrete is installed or finished foot applied tathe vertical projection of that portion of the dwell
is 255 i i i i . . . -
floor is 25/3,-inch wood strip. Allowable uniform load based on deflection of ing above grade. No wind load reduction shall be permltted for

/360 Of span is 165 pounds per square foot. . f o
4For joists spaced 24 inches on cerpéywood sheathing with Span Rating the_Shle_ldmg dECt of other bU|Id|ngs.
49,4 or greater can be used for subfloors when supportiniahes light History: Cr. Registey November1979, No. 287eff. 6-1-80.

weight concrete.
5May be 24 inches #5/3,-inch wood strip flooring is installed at right angles to Comm 21.24 Exterior covering. (1) GENERAL. The

2Span Rating appears on all panels in the construction grades listed in footno
1.

joists. exteriorwalls shall be covered with a permanent weather resistant
finish.

TABLE 21.22-D (2) DURING CONSTRUCTION. During construction, wattavity
SUB'\F/Itlzl)lgg'VIUNTDHEIg&\IYEMSESNFTORPTI;(\\(/VV\CI)%%DC%?#:B’\I‘H% JISOgVER insulationmay not be installed until a water-resistant coveisng
TWO OR MORE SPANS AND FACE GRAIN PERPENDICULAR T O in place over the wall cavitgnd windows, doors and a roof with

SUPPORTY 2 atleast underlayment are installed.
- . Note: An example of acceptableater-resistant covering for a wall is foam
Maximum Support Spacing® sheathingnith permanently taped joints.
168" o.c. 20" o.c. 24" o.c. (3) FLasHING. (a) Corrosion-resistant flashing shéak
F;EVWO_Od ThF_’all("e' ThF_’ﬁll("e' ThF_’ﬁll("e' installedin the exterior wall to prevent water from entering the
pecies ICKNess ICKNness ICKNess = H H H H
Plywood Grade Group (inches) (inches) (inches) wall cavity or coming in contact with the structural framing eom
T v = ponents.
Sanded 1 1o Ig 14 . .
exterior type 283 5/ 3, 7 (b) The flashing shall extend to the surface of the exterior wall

4 3, 7 1 finish and prevent water from reentering the exterior wall.

Underlayment C-C Al Groups __ APA Rated Sheathing and AfRated (C) 1. Any joints between 2 _pieces of flashing that form a-verti
Plugged Sturd- Sturd-I-Floor shall be installed consis  cal joint shall be lapped a minimum of 6 inches and sealed.
|-Floor* tent with their rating.

2. Any joints between 2 pieces of flashing that forhmoazon
tal joint shall belapped a minimum of 2 inches and sealed unless
trated loads. th . ified by the flashi fact
2Unsupported edges shall be tongue and groove or blocked except where otherwisespecified by the as_ Ing manufac ur?r
Vs—inch underlayment G/s,-inch finish floor is used. 3. Sealants used for flashing shall be exterior grade and shall
3Underlayment, C-C Plugged, sanded exterior type: allowable uniform load be compatible with the materials being sealed.

based on deflection of L/360 span for spans 24 inches or less is 125 psf; and (d) Flashing shall be provided at all of the foIIowing locations:
for spans 48 inches, 65 psf. ’

ISpans shall be limited to values shown, based on possiete ef concen

4The department will accept subfloor underlayment panels such as Sturd- 1. Atthe top of all exterior door and window openingsless
I-Floor which meet the requirements of\manufacturing specifications for ~ Using self-flashing windows that provide at least one inch of
Sturd-I-Floor panels. flashingaround the opening, including the corners.
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Comm 21.24 WISCONSINADMINISTRATIVE CODE 36

2. At the intersection of chimneys or other masonry construc (2) ToppLATES. (a) General. Except as allowed under subd.

tion with frame walls. 3., top plates shall be provided and configured as follows:
3. Under and at the ends of masgmwpod or metal copings 1. Studs at bearingralls shall be capped with double top
andsills. plates.
4, Continuously above all projecting wood trim. 2. End joints in double top plates shall bésef at least 2 stud
5. Where porches, decks or stairs attach to a waloor ~ SPaces.
assemblyof wood frame construction. 3. Double top plates shall be overlapped at the corners and at
6. At wall and roof intersections. intersectionsof partitions. o
7. At built-in gutters. 4. The plate immediately above the stud may have a joint only

Note: See sComm 21.26 (5jor additional flashing requirements with masonryWhendlreCtly over the stud.
cavity walls and sComm 21.28 (7jor additional flashing requirements with roofing.  (b) Notching and boring.1. When piping or ductwork is

(4) WATER-RESISTIVEBARRIER REQUIREMENTS. (a) General. placedin an exterior wall or an interior load—bearing wall, such
1. Exterior walls of wood or metal frame construction shall bédsatat least half of the top plate is removed, the plate shall be rein
providedwith a water-resistive barrier from théghest point to forcedwith a steel angle at least 2 inches by 2 inches by 20 gauge
the bottom of the permanent weather-resistant covering. thick.

Note: Acceptablewater—resistive barrier materials include polymeric-based Note: 20 gauge is approximately 0.036 inch.

housewraps andpray-applied water-resistive barriers installed per the manufactur
er’sinstructions, #15 or greater asphalt-saturated felts that comphA®it D 226 2. The steel angle shall span the gap and extend at least to the

for type | felt and extruded foam sheathing with permanently taped joints. Duct teﬂ)’@dpo'nt of the adjacent stud spaces.
or similar will not result in a permanently taped joint. 3. Other equivalennaterials may be used in accordance with
2. Structural products with an integral water-resistive barrist Comm 21.02

may be approved by the department as a complete assembly  (c) Exceptions.1. A single top plate may be used in place of
(b) Material compatibility The water-resistive barrier mate a double top plate provided a rafter is located directly dher

rial shall be compatible witthe other materials in the wall with studsand the plate is securely tied at the end joints, corners and

which it will come into contact. intersectingwalls. Joints may occur in single top plates only when

Note: Spray-applied water-resistive barriers may not be compatible with foan:h'rectly over a stud.

plasticinsulation. , 2. A continuous headgronsisting of two 2-inch members set

(c) Performance equirements. 1. Polymer—based houseqn eqdge, may be used in lieu of a double plate if tied to the adjacent

wrapsshall meet all of the following requirements: wall.
a. A water vapor permeability rating of 5 perms or higher (3) waLL openinGs. Where doors or windows ocglreaders
whentested in accordance with ASTM E96. shallbe used to carry the load across the opening.

b. An acceptable water—resistance rating determined in (a) Header size.Thesize of headers shall be determined in
accordancavith ASTM D779, AAFCC 127 or CCMC 07102.  accordancavith the spans and loading conditions listedables
Note: Asphalt-saturated felt or “tar paper” is not a polymeric-based house wr%.25_3121_25_c and 21.25-DHeaders for |0nger spans shall
e

Note: For more information on the water—resistance tests and their results, se . . .
InternationalCode Council Evaluation Services Acceptance Criteria AC 38. deS|gned by an engineering method undépmim 21.02

2. Spray-applied water-resistive barriers shall be approved(P) Header support.Headers in bearing walls shall be sup
underthe International Code Council Evaluation Services. ~ Portedin accordance with subd. or 2. or 3.
Note: For approval criteria, see ICC-ES acceptance criteria AC 212 or successor 1. Headers 3 feet or lesslength shall be directly supported
document. on each end by either:
(d) Application. 1. Horizontal seams in sheet or strip material 5z The single common stud and a shoulder stud; or
shall be overlapped such that the upper laglends over the e single common stud with a framing anchor attached.

lower Iayer.at least 2 |qches. . . 2. Headers greater than 3 feet but less than or equal to 6 feet
2. Vertical seams in sheet or strip materials shall be-0VeR, jength shall be directly supported on each end by the single
lappedat least 6 inches. _ commonstud and a shoulder stud.
3. Any rips, tears or voids shall be patched in accordance with 3 Headers greater than 6 feet in length shall be directly sup
subds.. and2. portedon each end by the single common stud and 2 shoulder
(e) Penetrations.1. Penetrations caused by fasteners of theuds.
water-resistivévarrier or thaveather-resistant exterior covering (4) NoTcHing. Notching and boring of columns or posts is
do not require sealing. prohibited unless designed through structusalalysis. Studs

2. Penetrations of Square inches or less with an annulaghallnot becut or bored more thés the depth of the stud, unless
spaceof no more thar inch shall be sealed with caulkgimilar  the stud is reinforced.

material. (5) ParTITIONS. Load-bearingartitions shall be placed over
3. Penetrations of greater than 5 square inches shall be flasbhedms girders, or other load-bearing partitionsoad-bearing
in accordance with sui). partitionsrunning at right angles to theists shall not be &fet

" Hisr'][ozr)é:o fLNReg;SiiéerﬁNgvimgfrclRQ%Qé I\(l)o7.728,7g). g—l_—so; rﬁng)_ B%c?’rR'\f‘egisstgg from the main girder or wallsnore than the depth of the joist
arcn, , NO. el 4—-1-01] = Cr. egister Ma 0. ini H
eff 8-1-03,CR 08-043am. (2), renum. (3) (c) to be (3) (d). @) (¢) and (4Reg- UNi€Ssthe joists are designed to carry the load.

isterMarch 2009 No. 63%f. 4-1-09. (6) PosTsanD coLUmNs. (a) General. 1. Posts and columns
. shallbe installed to resist imposed loads.
Comm 21.25 Wood frame walls.  Unless designed 2. Posts and columns shall bear directly over the mitiglle

throughstructural analysis, wood frame wadlsall comply with  of a footing.

the following requirements. _ 3. Posts and columns shall be restrained at the top and bottom
. (1) Srup CONFIGURATION. \Nopd _studs §ha|| comply with the to resist displacement.

sizeand spacing requirements indicated ablé 21.25-A.Studs 4. All columns shall be positively attached to the beams they

in the exterior walls shall be placed with the wide faces perpendignportusing clips, straps or saddles.

ular tq the plane .Of the wall. " 5. Posts andolumns that use a height adjustment mechanism
Note: See Appendix for acceptable nailing schedule.

Note: See sComm 21.1Gor requirements on treating wood for decay and termit@ha” have the_ meCha_n'sm imbedded in concrete or permanently
resistance. disabledafter installation.
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37 DEPARTMENT OF COMMERCE Comm 21.25

(b) Bearing surface.Posts and columns shall have a steelbed1.25-E.
ing plate afixed to one or both ends to distribute any applied loads 3. Columns made of steel stock, not meeting the requirements
andto prevent fiber crushing of any structural member being sugf subd.1.or 2., shall follow a nationally accepted deskpecifi
ported. cationor the size shatbe determined through structural analysis

(c) Steel posts or columnsSteel posts or columns shall beor load testing.
sizedaccording to one of the following methods: (d) Wood posts or columnsWood posts or columns shall be

1. Manufactured columns shall follow ttmanufacturés  sizedaccording to @ble 21.25-F or the size shall hetermined

testingand listing. throughstructural analysis or load testing.

2. Columnsmade solely of steel pipe stock shall folloable

TABLE 21.25-A
SIZE, HEIGHT AND SPACING OF WOOD STUDS?

Bearing Walls Nonbearing Walls
Maximum
spacing when Maximum Maximum
Laterally supporting spacing when spacing when  Maximum spacing
unsupported roof and supporting one  supporting two when supporting Laterally
Stud Size stud heigh® ceiling only floor, roof and  floors, roof and one floor only unsupported stud Maximum
(inches) (feet) (inches) ceiling (inches)  ceiling (inches) (inches) height? (feet) spacing (inches)
2x P - - - - - 10 16
2x4 10 24 16 - 24 14 24
3x4 10 24 24 16 24 14 24
2x5 10 24 24 - 24 16 24
2x6 10 24 24 16 24 20 24

2 Listed heights are distances between points of lateral support placed perpendicular to the plane of the wall. Increases in unsupported height are permitted where

justified by analysis. Studs shall be stud grade or betteept that utility grade may be used when spaced not more than 16 inches osugmeis no more
than a roof and ceiling and does not exceed 8 feet in height for exterior walls or 10 feet in height for interior nonload—bearing walls.

b May not be used in exterior walls.

Note: A 3-story frame house with walls constructed of 2 x 4 standard grade studs would require a 12—-inch stud spacing on the lowest level, a 24~inch stud spacing on

the intermediate level, and a 24-inch stud spacing on the upper level.

ALLOWABLE SPFANS (FEET) FOR HEADERS SUPPORING ROOF/CEILING ASSEMBLIES*

TABLE 21.25-B

Header Members

House Wdth Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s
(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1
24 25 25 4 4 5 5 7 6 9 8
26 25 2 4 3 5 5 7 6 8 7
28 25 2 4 3 5 4 6 6 8 7
30 25 2 4 3 5 4 6 6 8 7
32 2 2 3 3 5 4 6 5 7 7
TABLE 21.25-C
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ONE FLOOR*
Header Members

House Wdth (feet) Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s

24 25 4 5 6 8

26 25 3 5 6 8

28 2 3 5 6 7

30 2 3 4 6 7

32 2 3 4 5 7

TABLE 21.25-D
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORING ONE FLOOR AND ROOF/CEILING ASSEMBL Y*
Header Members
House Wdth Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s

(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1
24 15 15 3 25 4 3 5 4 6 5
26 15 15 25 25 3 4 4 5 5
28 15 15 25 25 3 3 4 4 5 5
30 15 15 25 25 3 3 4 4 5 5
32 15 15 25 2 3 3 4 4 5 5

*These tables are based on wood with a fiber bending stress of 1,000 psi. For other specidsreithfitiér bending stresses, multiply the span by the square root of
the ratio of the actual bending stress to 1,000 psi. Example: Fable I1.25-B, the allowable roof/ceiling span for a 28—foot wide house in zone 2, using two 2 x 8

header members with a 1400 psi bending stress, is &fé&#00/1000 = 5 9 feet.
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Comm 21.25

TABLE 21.25-E
COLUMNS MADE OF STEEL PIPE STOCK12

WISCONSINADMINISTRATIVE CODE

E():lglmuggr Thchlfr!Iess ‘(’\éiigrr]‘gg Height (feet) A"E;Vaadble
(inches) (inches) (pounds)
8 34,000

3 0.216 7.58 10 28,000
12 22,000

8 44,000

35 0.226 9.11 10 38,000
12 32,000

8 54,000

4 0.237 10.79 10 49,000
12 43,000

8 78,000

5 0.258 14.62 10 73,000
12 68,000

8 106,000

6 0.280 18.97 10 101,000
12 95,000

IThis Table is based on a yie

d strength or Fy of 36,000 psi.

2This table is for columns made solely of steel pipe stock. The addition of anyappliedvertically orhorizontally on studs spaced a maximum of
adjustment mechanism or other feature will alter the load-carrying capacity 016 inches on center Structural fiberboard Sheathing shall be

the column.
TABLE 21.25-F
WOOD COLUMNS
NorggZFSize Cm’s:rS: etion I_(‘feeiggt AIIt)(v’;/gELed |S_)oad
(inches) (inches)
8 4,900
4x4 12.25 10 3,100
12 2,150
8 7,700
4x6 19.25 10 4,900
12 3,400
8 30,000
6x6 30.25 10 18,900
12 13,300

38

(b) Bracing Materials and MethodsBraced wall lines, both
interior and exterior shall be braced using afghe following
materialsand methods:

1. a. Nominal 1-inch—-by-4-inch continuous diagonal braces
letin to the top and bottom plates.

b. Thelet-in bracing shall be placed at an angle not more than
60 degrees or less than 45 degrees from the horizontal.

2. a. Preformed metal continuous diagonal T-bracing not less
than22 gage thick and?4 inch wide let into the top and bottom
platesand theintervening studs installed in accordance with the
manufacturer’specifications.

b. Thelet-in bracing shall be placed at an angle not more than
60 degrees or less than 45 degrees from the horizontal.

Note: 22 gage steel is 0.03 inches thick.

3. Wood boards of/g—inch net minimum thickness applied
diagonallyon studs spaced a maximum of 24 inches fastened to
studsin accordance with the fastener table in the appendix.

4. Wood structural panel sheathing with all edges fastened to
framing or blocking in accordance with the fastener table in the
appendixand notless thar¥/g inch thick for 16—inch stud spacing
andnot less thar/;g inch thick for 24—inch stud spacing.

5. Minimum Y2—inch thick structural fiberboard sheathing

installedin accordance with the fastener table in the appendix.

6. Gypsum board with minimurrt—inch thickness placed on
studsspaced a maximum of 24 inches on center and fastened at
paneledges including top and bottom plates atches on center
with the size nails specified in tfi@stener table in the appendix.

7. Alternative methods under su9), including Alternate
BracedWall Panels, sub(9) (b), and ContinuoushSheathed
BracedWall Lines using Wod Structural Panels, su®) (c).

8. Other approved wind bracing materials and methods.

Note: See Appendix for acceptable nailing schedule.

(c) Minimum length of braced paneld. ‘General.” Except
as provided under subg., the minimum lengths shall be fad-
lows:

a. For methods under pé) 3, 4. and5., eachbracedwall
panelshallbe at least 48 inches in length, covering a minimum of
threestud spaces where studs are spaced 16 inches on center and

Note: This Table is based on a modulus of elasticity or E of 1,000,000 psi ancc@veringa minimum of two stud spaces where staidsspaced 24
fiber bending strength onyfof 1,000 psi.

(7) FOUNDATION CRIPPLEWALLS. (&) Foundation cripplevalls
shallbe framed with studs at least agaas the studs above.

incheson center

b. For the method under péb) 6, each braced wall panel and
shallbe at least 96 inches in length where applied to one face of

(b) When more than 4 feet in height, cripple walls shall abraced wall panednd at least 48 inches in length where applied
framedwith studs needed for an additional floor level.

(c) Cripple walls with a stud height of less than 14 inches shall ¢ For methods under pab) 3, 4. ands,, for purposes of

be sheathed on at least one side for its entire length with a w
structuralpanel that is fastened to both the top and bottom pla

or the cripple walls shall be constructed of solid blocking.

(d) Cripple walls with a stud height &l inches or greater shall

be braced in accordance with siB) or (9).
(e) Cripple walls shall be fully supported by a continuoudoubled.

foundation.

to both faces.

putingthe percentage of panel bracing required abld
Js.25—H,the efective length of thébraced wall panel shall be
equalto the actual length of the panel.
d. When the method under péb) 6. panels are applied to
only one face of a braced wall panel, bracing percentages required
in Table 21.25-H under other methods permitted column shall be

2. ‘Exceptions.’” a.Lengths of braced wall panels for continu

(8) WaLL BRACING. (a) General. Dwellings using wood— ouswood structural panel sheathing shall be in accordance with
framed walls shall be braced in accordanesgh this section. Sub-(9) (c)

Wherea building, or a portion therealpes not comply with one

b. Lengths of alternate braced wall panels shall be in accord

or more of the bracing requirements in this section, those portigitcewith sub.(9) (a)or (b).

shall be designed and constructed in accordance with acceptedc. For methods under pgb) 3, 4. and5., panels between 36

engineeringpractice.
Note: Acceptable engineering wall bracing practices incliseprovisions under  the required percentage of bracing iable 21.25-H, and the

s.R602.10 of the International Residential Code—2009.

inchesand 48 inches in length shall be permitted to count towards

effectivecontribution shall comply withdble 21.25-G.
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TABLE 21.25-G

EFFECTIVE LENGTHS FOR BRACE WALL PANELS LESS THAN 48 INCHES IN ACTUAL LENGTH
(BRACING METHODS RR. (b) 3., 4. and 5.)

Comm 21.25

Effective Length of Braced Wall Panel (inches)

Actual Length of Braced Wall Panel (inches) 8-foot Wall Height 9-foot Wall Height 10-foot Wall Height
48 48 48 48
42 36 36 N/A
36 27 N/A N/A

(d) Braced VHll Panel Location and AmountsBraced wall

lengthto width ratio for the floor/roof diaphragm as measured

panelsshall begin no more than 12.5 feet from each end ofb@tweerbraced wall lines does not exceed 3:1.
bracedwall line perfigures 21.25-A and 21.25-B, and shall be 3. ‘Offsets.” Ofsets in braced wall lines, out—of—planeupf
locatedevery 25 feet on centerBracing amounts shall comply to 4 feet shall be permitted provided that the total out—to—dsgtof
with Table 21.25-H for the bracing materials and methods-spedimensionin any braced waline is not more than 8 feet per Fig
fied under par(b). ure21.25-C.

(e) Braced Vil Lines. 1. ‘General.” Maximum spacing 4. ‘Variation from story to storyVariation in bracing method

betweenparallel wall lines shall be no more than 35 feet. from story to story is permitted. _
o E tion” Spacing betwedsraced wall I b 5. ‘Variation within a story Variation in bracing method
- EXception.” spacing betweesraced wall ines may D€ ¢qm praced wall line to braced wall line within a story is-per

increasedo 50 feet; howevethe percentage of wall bracing Onmjtted, except that the continuous sheathing method with wood
the braced wall lines perpendicular to the spacing, must Bgycturalpanels shall conform to the additional requirements of
increasedby multiplying the values indble 21.25-H by a factor syp.(9) (c).

equalto the braced wall line spacing dividbg 35 feet, and the  Note: See Appendix for further explanatory material.

TABLE 21.25-H
MINIMUM REQUIRED BRACING AMOUNTS FOR W ALLS

Amount of Bracing Per Wall Line%:>
Bracedsegmentshallbelocatedatleastevery25-fr o.c. but notlessthanthefollowing percentages:

Other Methods Permitted
[Sub. (8) (b) 1., 2.,3.,5.and 6.]

Wood Structural Panel Sheathing

Wall Supporting: [Sub. (8) (b) 4. and (9) (b) and (c)]

Roof onlyt 16% 1697
Floor and roof 16% 2597
Two floors and roof 25% 35963

1The ‘Roof only’ condition also applies to one braced wall line of wood frame construction on the ground floor where all other exterior walls on the ground floor are
constructed of masonry or concrete in accordance with s. Comm. 21.18.

2Wood and metal let in bracing exempt from % bracing requirement, but not spacing requirement.
3Wood and metal let in bracing not permitted as a bracing method.
4Maximum wall heights equal 12 feet. For wall heights over 10 feet, increase percent bracing requirement an additional 20%.

SFor continuous sheathing method with wood structural panels, percent requirement may be decreased 10% when openings on the wall line do not exceed 85% of wall
height and may be decreased 20% when openings do not exceed 67% of wall heighbleSzk 25-K.

FIGURE 21.25-A
BRACED WALL PANELS AND BRACED WALL LINES

g!ﬁ iné
5
5

I

/ Note: Wall framing

not shown for clarity.
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Comm 21.25 WISCONSINADMINISTRATIVE CODE 40

FIGURE 21.25-B

PERMITTED BRACED WALL PANEL DISTANCES
FROM ENDS OF A BRACED WALL LINE

Upto125 Braced wall panel

FIGURE 21.25-C
PERMITTED OFFSETS

8 feet total out-to-out offset
4-foot offsets. (4 feet each way) in braced wall line.

- vk
| 7‘117" I Braced wall line - g Braced wall line Braced wall line

Offsets in discontinuous braced wall line.

(f) Angled Cornersl1. At corners, braced wall lines may angleangledwall adjoins the adjacent braced wall line.

out of plane up to 45 degrees with a maximum diagonal length ofNote: This is at Point A as shown in Figure 21.25-D.
8 feet. 4. Whereanangled corner is constructed at an angle equal to

degrees and the diagonal length is no more ttieetd length,

. . 4
2. When determining the percentage of bracing, the ler.'gthtﬂsE angled wall may be considered as part of either of the adjoining
eachbracedwall line shall be determined as shown in Figurg,,cedwall lines. but not both.

21.25-D. 5. Where the diagonal length is greater than 8 feet, it shall be
3. The placement dfracing for the braced wall lines shallconsideredts own braced wall line and be braced in accordance
beginat the point where the braced wall line, which contains tiéth par (b).
FIGURE 21.25-D
ANGLED CORNERS
braced wall line 1;

use this length when calculating
the amount of bracing.

8’ max.

point A

braced wall line 2——~

length of braced wall line 2 when
~—— calculating the amount of bracing——"

(g) Braced wall panel supportBraced wall panels shdlle location,except such blocking is not required for cantilevers not
supportedon floor framing or foundations as follows: exceeding 24 inches where a full height rim joist is provided.

1. Where joists are perpendicular to braced wall lines above 4. Elevated post or pier foundations supporting braced wall
or below blocking shall be provided between the joists at brac@dnelsshall be designed in accordani¢h accepted engineering
wall panel locations to permit fastening of wall plates in accorg@ractice.
ance with the fastener table in the appendix. (h) Panel joints.1. ‘General.” Except as provided under subd.

2. Where joists are parallel to braced wall lines above ar, all vertical joints of panel sheathing shall occur paed be
below, a rim joist or other paralléfaming member shall be pro fastenedo common studsHorizontal joints in braced wall panels
vided at the wall to permit fastening of wall plates in accordanahalloccur overand be fastened to common blocking of a mini
with the fastener table in the appendix. mum 1% inch thickness.

3. Braced wall panels shall be permitted to be suppanted 2. ‘Exceptions.” a. Blocking at horizont@ints is not
cantileveredloor joistsmeeting the cantilever limits of Gomm  requiredin wall segments that are not counted as braced wall pan
21.22(6) provided joists are blocked at the nearest bearing walk.
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41 DEPARTMENT OF COMMERCE Comm 21.25

b. Where the bracing percentage provided is at least twice the d. Each panel end stud shall have a tie-down device fastened
minimum percentage required byfle 21.25-Hblocking at hor  to the foundation, capable of providing an uplift capacity in
izontaljoints is not required in braced wathnels using methods accordancevith Table 21.25-I.
par.(b) 4, 5. or 6. e. The tie-down device shall be installed in accordance with

the manufacturés recommendations.
f. The panels shalie supported directly on a foundation or
gon floor framing supported directly on a foundation, which is-con

(9) ALTERNATIVE BRACING METHODS AND MODIFICATIONS. (&)
General. As an alternative to the bracing methods under(8jb.

thewall bracing methods in this subsection may also be use tinuousacross the entire length of the braced wall line.

(b) Alternate braced wall panels1. ‘General.’ Alternate g. This foundation shall be reinforced with not less than one
bracedwall panels constructed in accordance with s@h®., 4. number4 bar at the top and bottom.

or 5. may replace each 4 feet of braced wall panel as required , \hen the continuous foundation is required to have a depth
undersub.(8) (b). The maximunheight and minimum length of greaterthan 12 inches a minimum 12-inch-by-12-inch continu

eachpanel shall be in accordance withble 21.25-1. ousfooting or turned down slab edge is permitted at door openings
2. ‘Supporting roof only a. In one-story buildingsach in the braced wall line.
panel shall be sheathed on offi@ce with3/g—inch—-minimum- i. This continuous footing or turned down slab edge shall be

thicknesswoodstructural panel sheathing nailed with 8d commof€inforcedwith not less than one number 4 bar at the top ard bot
or galvanized box nails in accordance with the fastening table!f{"-

the appendix and blocked at all wood structural panel sheathing I- This reinforcement shall be lapped 15 inches with the rein
edges. forcementrequired in the continuous foundation locatiéectly

b. Two anchor bolts installed in accordance witlCemm underthe braced wall line.
21.18(1) (c) 3.shall be provided in each panel. 3. ‘Supporting floor and roof only In the first story of two—

i story buildings, each braced watlnel shall be in accordance
c. Anchor bolts shall be placed 6 to 12 inches from each ewith subd2., except that the wood structural panel sheathing edge
of the plate. nailing spacing shall not exceed four inches on center

TABLE 21.25-|
MINIMUM LENGTH REQUIREMENTS AND TIE-DOWN FORCES FOR AL TERNATE BRACED WALL PANELS

Height of Braced Wall Panel
8 ft. 9 ft. 10 ft. 11 ft. 12 ft.
Sheathed Length 2'-4" 2'-g" 2'-8" 3-2" 3'-6"
Sub. (9) (b) 2. -down Force (Ibs) 1800 1800 1800 2000 2200
Sub. (9) (b) 3. B-down Force (Ibs) 3000 3000 3000 3300 3600

4. ‘Alternate bracing method with Extended Header over k. Where a panel is located on one side of the opening, the
Openingand Te Downs, supporting a roof onlya. Eachpanel headershall extend betweehe inside face of the first full-length
shall havea length of not less than 16 inches and a height of mtidof the panel and the bearing studs at the other end opémre
more than 10 feet. ing.

b. Each panel shall be sheathed on one faceassithgle layer L. The bearing studs shall alkave a tie—down device fas

of 3/g-inch-minimum-thickness wood structural panel sheathingnedto thefoundation with an uplift capacity of not less than
nailed with 8d common or galvanized box nails in accordanceo00pounds.

with Figure 21.25-E. m. The tie—down deviceshall be an embedded-strap type,

c. The wood structural panel sheathing sexlend up over installed in accordance with the manufactuserecommenda
theheader and shall be nailed in accordance with Figure 21.25ﬁg$ns_

d. Glue laminated beams/L’s or a built-up header consist
ing of at least two 2 x 12s fasteriacaccordance with the fastene
tablein the appendix may be used.
beaﬁioﬁsggi?grtlagsv?/gbzh:tlrlubcetuegcsgn%rll ;T%;Ir']?gg built-up 0. The foundation shall be reinforced with not less than one

f. The header shall extend between the inside faces of the ﬁrlé{nber 4 bartop and t_’onom' L .
full-length outer studs of each panel. p. Where the continuous foundation is required to have a

g. The clear span of the header betwiberinner studs of each dep;[hgreastfer tt.harlztinch((ejsaa min:mbumd lzfinCh_b¥t_%jz_tiréCh
panelshall be not less than 6 feet and not more than 18 feeCfltiNUOUSIOOUNG OF tUrN€A down slab edge IS permitied at door

length. openingsin the braced wall line.

h. A strap with an uplift capacity of not less than 1,000 pounds. - This continuous footing or turnebwn slab edge shall be
shall fastenthe header to the side of the inner studs opposite tifdnforcedwith not less than one number 4 bar top and bottom.
sheathing. r. This reinforcement shall be lapped not less thaimdfes

i. One anchor bolt not less th&g-inch-diameterinstalled With the reinforcementequired in the continuous foundation
in accordance with £omm 21.18 (1) (c) Zhall be provided in locateddirectly under the braced wall line.
the center of each sill plate. 5. ‘Alternate bracingmethod with Extended Header Over

j. The studs at each end of the panel shall have a tie-do@peningand Te Downs, in a wall supporting a floor and roof
devicefastened to the foundation with aplift capacity of not less only.” Each wall panel shall be braced in accordance with subd.
than4,200 pounds. 4., except that each panel shall have a length of at least 24 inches.

n. The panels shall be supported directly on a foundation,
'which is continuous acrosie entire length of the braced wall
line.

Electronic reproduction of the Wisconsin Administrative Code currently in effect. Updated through Register, August 2011, No. 668. See Are
the Codes on this Website Official? RegisterDecember 2006, No. 61


https://docs.legis.wisconsin.gov/document/register/668/b/toc
https://docs.legis.wisconsin.gov/document/administrativecode/official
https://docs.legis.wisconsin.gov/document/administrativecode/official
https://docs.legis.wisconsin.gov/document/administrativecode/Comm%2021.25(8)(b)4
https://docs.legis.wisconsin.gov/document/administrativecode/Comm%2021.25(8)(b)5
https://docs.legis.wisconsin.gov/document/administrativecode/Comm%2021.25(8)(b)6
https://docs.legis.wisconsin.gov/document/administrativecode/Comm%2021.25(8)
https://docs.legis.wisconsin.gov/document/administrativecode/Comm%2021.25(9)(b)2
https://docs.legis.wisconsin.gov/document/administrativecode/Comm%2021.25(9)(b)3
https://docs.legis.wisconsin.gov/document/administrativecode/Comm%2021.25(9)(b)4
https://docs.legis.wisconsin.gov/document/administrativecode/Comm%2021.25(9)(b)5
https://docs.legis.wisconsin.gov/document/administrativecode/Comm%2021.25(8)(b)
https://docs.legis.wisconsin.gov/document/administrativecode/Comm%2021.18(1)(c)3
https://docs.legis.wisconsin.gov/document/administrativecode/Comm%2021.18(1)(c)3
https://docs.legis.wisconsin.gov/document/administrativecode/Comm%2021.25(9)(b)2
https://docs.legis.wisconsin.gov/document/administrativecode/Comm%2021.18(1)(c)3
https://docs.legis.wisconsin.gov/document/administrativecode/Comm%2021.25(9)(b)4

Comm 21.25

WISCONSINADMINISTRATIVE CODE

Figure 21.25-E

ALTERNATE BRACING METHOD WITH EXTENDED HEADER AND TIE DOWNS

EXTENT OF HEADER

e

DOUBLE PORTAL FRAME (TWO BRACED WALL PANELS)

EXTENT OF HEADER

SINGLE PORTAL FRAME (ONE BRACED WALL PANEL)
L

MIN. 3" X 11.25" NET HEADER é é

MAX.
HEIGHT
10

T MIN. 2x4 FRAMING

2l ——— 3/8" MIN. THICKNESS WOOD

6'TO 18"

FASTEN TOP PLATE TO HEADER WITH TWO
ROWS OF 16D SINKER NAILS AT 3" O.C. TYP. 1000LB
STRAP

1000 LB STRAP OPPOSITE SHEATHING

FASTEN SHEATHING TO HEADER WITH 8D COMMON OR
GALVANIZED BOX NAILS IN 3" GRID PATTERN AS SHOWN AND
3"0.C. INALL FRAMING (STUDS, BLOCKING, AND SILLS) TYP.

MIN. WIDTH = 16" FOR ONE STORY STRUCTURES
MIN. WIDTH = 24" FOR USE IN THE FIRST OF TWO
STORY STRUCTURES

MIN.
DOUBLE

STRUCTURAL PANEL SHEATHING 2x4 POST

-’ —— MIN. 4200 LB TIE-DOWN DEVICE (EMBEDDED INTO

CONCRETE AND NAILED INTO FRAMING)

TYPICAL PORTAL
FRAME
CONSTRUCTION

FOR A PANEL SPLICE
(IF NEEDED), PANEL I
EDGES SHALL BE |
BLOCKED, AND OCCUR |2
WITHIN 24* OF MID- |+/*
HEIGHT. ONE ROW OF e
TYP. SHEATHING-TO- |
FRAMING NAILING IS ...
REQUIRED. |-

IF 2X4 BLOCKING IS |"/"
USED, THE 2X4'S MUST
BE NAILED TOGETHER
WITH 316D SINKERS |+

42

MIN. 1000 LB
TIE DOWN

> > % Dml—‘:. : %

SEE SUB. (9) (b) 4. and 5.

(c) Continuously sheathed braced wall line usimgpdstruc a. Structural sheathing shall be applied to all exterior sheath
tural panels. 1. ‘General.’ a. Continuously sheathed braced walble surfaces of a braced wall line including areas above and
linesusing wood structural panels shall comply with this sectiobelow openings.

b. Different bracing methods are not permitted within a con  b. Only full-height braced wall panels shall be used for ealcu
tinuously sheathed braced wall line. lating the braced wallpercentage in accordance wittable

c. Other bracing methods prescribed by this code are péi.25-H.
mitted on other braced wall lines on the same story level or en dif c¢. Exterior corner framing shall be constructed and fastened
ferentstory levels of the building. in accordance with details in Figure 21.25-G.

2. ‘Continuously—sheathed braced wall line requirements.” d. Figures 21.25-H, 21.25-1 and 21.25-J proatternative
Continuously-sheathdaraced wall lines shalie constructed in constructionoptions to Figure 21.25+®hen 2 foot widevood
accordancavith Figure 21.25—-F and shall comply with all of thestructuralpanels are not available at the corners of continuous
following requirements: sheathedvall lines and the return wall lines.

FIGURE 21.25-F
CONTINUOUSLY-SHEATHED BRACED WALL LINE

CORNER DETAIL

FERFIGLRE 21.25—G j‘

s LI
i 385 %*
oa¥ ogl ///‘%E
Y2 / j

BRACED WALL PANTLS
MEET! hC BN REQLS REDLEN”TH
7 SUB. (9) (c)
AT ECT‘l ENJ.J OF BRACED WALL LINE
{ALL OTHER FRAMED FORTIONS OF
WAL ALSO SHEATHED)

BAMIRII 2
RETURN CORNER

3. ‘Braced wall panelength.” In a continuously—sheathedpanellength shall bgermitted to be in accordance withble
wood structural panel braced wall line, the minimum braced walll.25-J.

TABLE 21.25-J
LENGTH REQUIREMENTS FOR BRACED WALL PANELS IN A CONTINUOUSL Y SHEATHED WALL !

Maximum Opening Clear

Minimum Length of Braced Wall Panel (inches) Height Next to the

Braced Wall Panel Braced Wall Panel Height
8-foot wall 9-foot wall 10-foot wall (% of wall height) to Width Ratio
48 54 60 100% 2:1
32 36 40 85% 31
24 27 30 67% 4:12

Lnterpolation is permitted.
2For a garage supporting a roof griy4:1 aspect ratio is permitted for full-height sheathed wall segments on either side of the garage openings.
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42-1

FIGURE 21.25-G

TYPICAL EXTERIOR CORNER FRAMING FOR CONTINUOUS STRUCTURAL P ANEL SHEATHING
SHOWING REQUIRED STUD-T O-STUD NAILING
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Figure 21.25-H
CONTINUOUSLY-SHEATHED BRACED WALL LINE WITHOUT CORNER RETURN

CORMER DETAIL
FER AGURE 21.25—G

s ///// 5.
TN ¢
A\

FSETIG MIMEIAA RECLIRED LENGT 500 1n TIE-DOWN

ERACEDWALL P4
FE= SUB. (9) (c) = =
AT BOTH ENDES OF ERACED WALL LINE %C;EII!N;JF-E??\:
(AL OTHER FRAMED PORTIONS OF -
WALL ALSD SHESTHED)

FIGURE 21.25-|

CONTINUOUSLY SHEATHED BRACED WALL LINE — FIRST
BRACED WALL PANEL AWAY FROM END OF WALL LINE WITHOUT TIE DOWN

| 13- MAx

1

CORMER DETAIL
FER FIGURE 21.25-G _\
|

i -

\
iy
0

CLEAR
CFEMMNG
HIEIGHT
CLEAR
CETHING HTIGHT

L FAR
CFENMG
HEHT

502

BRACED WALL FANELS MIKILUR 2 PANELE AT
HNIMUKM REQUIRED LENGTH BOTH SIDES OF CORNER
=ER SUB. (9) (c)
AT BOTH ENDS OF BRACED WALL LINE
(ALL OTHER FRAMED PORTIONS OF
WALL ALSO SHEATHED)

FIGURE 21.25-]

CONTINUOUSLY SHEATHED BRACED WALL LINE — FIRST BRACED
WALL PANEL AWAY FROM END OF WALL LINE WITH TIE DOWN

LLH

|, 2B mAX.

CORNKER
DETAIL
FER FIGURE
21.25—-G

i
i
)

ERACED WALL FANELD
MEETING MINIMUM REQNRED LENGTH
=ZR SUB. (9) (c)
AT BOTH ENDS OF BRACED WALL LINE
(ALL OTHER FRAMED PORTIONS OF
WALL ALSO SHEATHED)

HEIGHT

IJ\
BOD I TRE-DOWN

= E IN LIEW OF
CORMER RETURM
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42-3 DEPARTMENT OF COMMERCE Comm 21.25

4. ‘Braced wall percentageln addition to bracing percent shallbe permitted to be multiplied by a factor in accordance with
ageadjustments specified elsewhere in this code, the braced \ifable21.25-K.
percentagefor methods under suf8) (b) 4.from Table 21.25-H

TABLE 21.25-K
ADJUSTMENT FACTORS TO THE PERCENTAGE OF REQUIRED BRACING PER WALL LINE — CONTINUOUSL Y SHEATHED

Multiply Per centage of Bracing
Adjustment Based on Maximum Wall Clear Opening Height: Per Wall Line By:
Continuous wood structural panel sheathing when maximi 85% of wall height 0.9
opening height in wall line does not exceed* 67% of wall height 0.8

*Percentage of bracing for continuous wood structural panel sheathing shall be based on sub. (8) (b) 4. requirements.

5. '6:1 aspect raticontinuous structural panel sheathing with  e. The reduction factors for continuously braced walls from
extendecheadet a. Wall segments having a maximum 6:1 heighsubd.4. shall be applied when calculating applicable percentages
to width ratio are permitted only when built in accordance witbf wall bracing.

Figure21.25-K. f. The number of wall segments having a maximum 6:1 height

b. The maximum 6:1 height-to—widthtio is based on height to width ratio in a wall line may not exceed 4.
being measured from the top of the header to the bottom of the g. Forpurposes of resisting wind pressures acting perpendic
wall segment bottom-—plate. ularto the wall, the minimum requirements of Figure 21.2%r&

c. For purposes of calculating the percentage of panel bracgwficientfor wind speeds less thah@ mph in exposure category
requiredby Table 21.25-H, the length of the braced wall pan@.
shallbe the measured lengthtbE full height sheathing segment  h. For exposure categories C and D, the header to jack stud
adjacento the opening. strap requirements aride number of additional jack studs shall

d. Corners at the ends of walls usthg option shall be cen bein accordance withable 21.25-L.
structedin accordance with Figure 21.25-G. Whéreratio seg Note: See THble 21.25-L footnotes for definitions of the exposure categories.
mentsare useat the ends of braced wall lines, a 2 foot minimum i. 6:1 aspect ratio segments with extended header are per
width wood structural pan@hust be installed on the corner returnmitted over raised wood floors or second story applications, when
asshown in Figure 21.25-FAn 800 Ibtie down may be installed constructedn accordance with rinboard/band joist connection
in lieu of a 2 foot corner return, as shown in Figure 21.25-H. in Figure 21.25-K (b) or (c).
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Comm 21.25 WISCONSINADMINISTRATIVE CODE 42-4

FIGURE 21.25-K

6:1 ASPECT RATIO BRACED WALL PANELS USING CONTINUOUS WOOD
STRUCTURAL PANEL SHEATHING AND EXTENDED HEADERS

CUTSIDE ELEVATION SIDE ELEVATION
b EXTEMT OF HEADER |1'|‘1'D BRACED WALl SEHSMEMTS)
: TOP PLATE COPTIMUITY 15
b EATENT GF HEADER (OME BRACED WaLL SECMERT) | - REGUIRED
T F MR TN T 10 AE WFT AT —A J SHEATHING FLLER
Ea i HEADER SHALL QCCUR AT TOR CF WALL, I r ¥ NEEDED
\ B .
R e Z 10 18 [FINGHED WIOTH) =
B "FASTEM SHEATHIMNG TC! HEADER WITH 80 COMMONM i RIAILS P 3 ROOWS
E MALS 1M 3* GRID PATTERM A5 SHOWH AND 5 00, 1N 1 ETOr
t* R AL FRAWMING [STUDIS ARE SILLS) THF 1 |
‘I' h ] ALl | .
[ 1D HEADER SHALL BE FASTENED TO THE KNG STUD WITH ] 1000 LB HEADER
(a) £ an fi- 150 SIMKER MALS 2 “SUB. @) (@) | TCLLACK-STUD STRAP
Y 1 i . €I BOTH SIDES
| & s MIMIMLM 1000 LB HEADER.TO WOK-STUD STRAF Ol | ] QF CIFENMG
Max. [ “8 BOTH SIDES OF DPFEMMG PEE TABLE 21.25—K
HEIGHT Eg- il (NSTALLON BACKSIDE A5 SHCIWN ON SIDE ELEVATION|
T q -
L-_- b -:-: FOR A PAWEL SPLICE {IF MEHDEDY, PAMEL FDGES SHALL K& . |
B = ALOCKED AND OOCUR WITHIN 34 OF MID HEIGHT ONE | e 14 1 1=
C5 bt ROW D TYR SHEATHENG TO-FRaMG MAILING |5 REQUIRED | HC. OF I MM,
R | ul WEACH RAREL, [ WACESTUDS | | THICK MESS WG
e, i} PER S. COMM STRLHCTURAL PAMEL
[ o WOCD STRLICTLRAL PAMEL STREMGTH A215 =7 21.25 (3) (b)| - SHEATHEG
-5 b1 7 o [
e ;; MM, (%) 244 TVE -
E a ™ AU, LERSGTH DASED: M 6.1 HENGHTTO: LEMGTH RATHO.
| Dlepats FOR ECAWPLE 16" MIN. FOR 8' HEIGHT |
2 .{..:l. e N |
L il ' - = |
e ANCHOE BOLT FER S. COMM 21.18 (1) (0)
e AR TETE AT PLATE WASHER
(PO WD EXPCYSLIRE CATRGORIES © AHD B ARDITICNAL LACK STUES MY B2 BRCQUSED PER TABLE 21.25—L
.- ¥ =l H T+
s MAIL SOILE BLATE | =
Y O3 JOIST BER I | i
(b) AN D ||
i il | / PLATE TO JOIST
P . FRAMING ANCHORS A o~ : | | /' pEe FASTENER
7 [ v I
&30 L= ,:,':', . ! o d .I' TABLE IN APPENDIX
| | t ¥ )
4 s
1-. 1 ! f |_. 3 '[;I._:'r:xhi
e WO STRUCTURAL RAMEL SS{EATHIBG CVEL AFPROVED Rased i1 & | Y s m:?g%
OWER RAISED WODD FLOCE OR SECOMND FLOOR = FRAMING ANCHOR OFTION
.I-|. 1"'_ T T --“- 1|:
e | HAIL SOLE FLATE | ! -4
B TO JCIT FER [ i {7
: P ||
1L ! : ' | PLATE TO JOIET
YTV i _ RO COMMON MAILS h 1% | /' PCr FASTENER
AV RLARS T G TOR ANDBOTTOM 1 [ ” o TABLE IN APPENDIX
© | sam p 5 HE o= ‘i'
| — P P EAE Py
| A
. i - L - & .L‘_‘__
M WD STRUCTURAL PANEL SHEATHING CVER APPROVED BAND JOIST 4 5= ey W
OVER RAISED WOOD FLODR O SECOND FLOGR — WOOD STRUCTURAL FANEL OVERLAF OFTION
HOT T SCALE
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42-5 DEPARTMENT OF COMMERCE Comm 21.26

TABLE 21.25-L

HEADER TO JACK STUD STRAP AND THE NUMBER OF ADDITIONAL JACK STUDS REQUIRED FOR RESISTING WIND PRESSURES
PERPENDICULAR T O 6:1 ASPECT RATIO WALLS LOCA TED IN WIND EXPOSURE CATEGORIES C AND D¢

Wind Exposure Category C Wind Exposure Category D
Required Strap Wall Height (ft) 85 mph 90 mph less than 10 mph 85 mph 90 mph less than 10
Capacity (Ib3 mph
10 and less 1000 1200 2275 1375 1750 3050
Number of 8 — — — — — 1
additional 2x4
Jack Stud’ 9 — — 1 — L 2
10 — 1 2 1 2 3

a If 2x6 framing is used, then the required strap capacity may be multiplied by 0.65, but in no case shall the required strap capacity be less than 1,000 Ib.
b |f 2x6 framing is used, then no additional framing shall be required.

¢ Exposure category B is comprised of urban and suburban areas, wooded areas, or other terrain with numerous closely—-spaced obstructions having the size of single—
family dwellings or lager Exposure B shall be assumed unless the site meets the definition of another type exposure.

Exposure category C is comprised of flat open country and grasslands with scattered obstructions, including surface undulations or other irregularities, having
heights generally less than 30 feet extending more than 1,500 feet from the building site in any quadrant. This exposure also applies to any building located within
Exposure B type terrain where the building is directly adjacent to open areas of Exposure C type terrain in any quadrant for a distance of more than 600 feet.

Exposure category D is comprised of flat, unobstructed areas exposed to wind flowing over open water for a distance of at least 1 mile. This exposure applies only
to those buildings and other structures exposed to the wind coming from over theBxatesure D extends inland from the shoreline a distance of 1,500 feet or
10 times the height of the building or structure, whichever is greater

History: Cr. Register November1979, No. 287ef. 6-1-80; cr(1) (d) and am.
(3) (b), Register February1985, No. 350ef. 3-1-85; r and recr(3) (b), amTable
21.25B and ERegister January1989, No397, ef. 2-1-89; am. (3) (a) and (6}eg-
ister,March, 1992, No. 43%f. 4-1-92; rand recr(1) (c), am. &ble 21.25-Dgr.
Table 21.25-F Registey November 1995, No. 479 efl. 12-1-95; am. able

Mortarsshall be used and placed in final position withif l®ours
aftermixing.
Note: To ensure proper mortar mixing, machine mixing is recommended.

21.25-ARegistey January1999, No. 517ef. 2-1-99; r (1) (b) and (c), renum. (1)
(d) to be (b), rand recr(2), (6)and Bbles 21.25-E and &nd am. (3) (b) 3Register,
March, 2001, No. 543f. 4-1-01,CR 02-077r. (3) (c)Register May 2003 No. 569

TABLE 21.26-A
TYPES OF MORTAR FOR VARIOUS KINDS OF MASONRY

eff. 8-1-03;CR 08-043am. (1) (title), r(1) (b), renum. (1) (a) and (6) (a) 4. to be
(1) and (6) (a) 5.,.rand recrTable 21.25-A, cr(6) (a) 4., (7), (8) and (Register
March2009 No. 639eff. 4-1-09; correction in Figure 21.25-E made und&éBL2

(4) (b) 7, Stats.Register March 2009 No. 639R 09-104am. 21.25 (8) (e) 2.able
21.25-H,(9) (b)3., Table 21.25-], Figure 21.25-G (c), (9) (cRégister December
2010No. 66Q eff. 1-1-11.

Comm 21.26 Masonry walls. Masonry walls shall be

constructedn accordance with the requirements of this section.

(1) CoLb weaTHER WORK. When ambient air temperature is
below40°F, the cold weather construction procedures uAdxr
530.1shall be followed.

Note: The requirements for cold weather work are in sections 1.8.8adof the
2005edition of the ACI standard.

(2) MasoNRy uNITS. (a) Unused con@te units. Previously
unusedconcretemasonry units shall conform to the ASTM C 90
standard.

Kind of Masonry Types of
Mortar
Foundations:
FOOtINGS. . . o\ M, S
Wallsof solidunits . . ............. ... ... .. ......... M, S, N
Walls of hollow units. . . ........ ... ... .............. M, S
Hollowwalls . ........ ... ... .. .. M, S
Masonry other than foundation masonry:
Piersofsolidmasonry . .......... .. ... i M, S, N
Piersof hollowunits. .. ............ ... ... .......... M, S
Walls of solid masonry. .............. oo M, S, N, O
Walls of solid masonry not less than 12 in. thick or more M, S, N, O
than 35 ft. in height, supported laterally at intervals not
exceeding 12 times the wall thickness. . .. ........
Walls of hollow units; load—bearing or exteriand hollow M, S, N

walls 12 in. or more in thickness. . .. ..............

(b) Unused clay or shale unit$2reviously unused clay shale lickne
masonryunits shall conform to the appropriate ASTM standard: Hollow walls, less than 121in. thick. .................. M.S, N
C 62; C 216; or C 652Units which will be exposed to weathering  Linings of existing masonrgither above or below grade.
or frost action shall be Grade SW as specified in these standards.Masonry other than above. . ........................ M, S, N

(c) Used masonry unitsAll previously used masonry units  (d) Cementitious material Cementitiousnaterial shall con
shallbe free from physical defeatghich interfere with the instal form to the standards approved by the department.
lation or impair the structural properties of the unit. Note: The department withiccept cementitious material conforming to the follow

s . ing standards: ASTM C91, Masonry Cement; ASTM C150, Portland Cement; ASTM
(3) TvPESOFMORTAR. (@) Mortar specifications.The type of C595, Portland Blast-Furnace Slag Cement; ASTM C207, Hydrated Lime for

mortarshall be dete!’miHEd fromalble 21.26—A. The mortar shall MasonryPurposes; and ASTM C5, Quick Lime for Structural Puiposes.

conformto the requirements of ASTM C-270. (e) Aggregates.Aggregates for use in masonry mortar shall
(b) Surface bond mortarsSurface bond mortars for masonryconsistof natural sand or manufactured sand and shall be graded.

walls shall be mixed in accordance witie proportions specified  Note: The department will accept aggregates in accordance with ASTM C144.

onthe bag. (5) Cavity waLL. (a) Corbels. Corbelsshall be constructed
(4) MoRTAR COMPONENTS. Mortar components shall comply in accordance with ACI 530.

with the following requirements: . (b) Projections. The projection of a wall beyond the edge of
(a) Water. Water shall be clean and free of deleterious amou'g%upporting member other than masosnch as a shelf angle
of acids, alkalies, or ganic materials. edgeof a beam, shall not exceetd: Inches, unless at led the

(b) Admixtues or mortar colors.Admixtures or mortar colors a550f the wythe of masonry involved is located directly ater
shallnot be added to the mortar unless the resulting mortar Cq¥hd-carryingnember

formsto the mortar specificationsOnly mineral oxide may be
usedas mortar color and shailbt exceed 10% by weight of the
cement.

(c) Mixing. Mortar shall be mixed for at least 3 minutes aft .
all ingredients have been added with the maximum amount§inot less than 4 inches.
waterto produce a workable consistendyiortars that have stif (b) Lintels. Unless designethroughstructural analysis, lin
eneddue to water evaporation shall be retempered by additegs shall be provided using either steel angles or reinfoluémg
wateras frequently as needed to restore the required consisteityaccordance withdble 21.26-C.

(6) OPENINGS AND LINTELS. (a) Openings. The masonry
aboveopenings shall be supported. The bearing length of-struc
ral elements which support tineasonry above the opening shall
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Comm 21.26 WISCONSINADMINISTRATIVE CODE 42-6

TABLE 21.26-C (b) Location. 1. ‘Lintels and chimneys.In exterior hollow
ALLOWABLE SPFANS FOR LINTELS SUPPORTING masonrywalls, flashing shall be installed at the backsideshif+
MASONRY VENEER neysand at the bottom of the cavity formed by openings such as
No. of /5" or lintels over doors and windows.

, , Equivalent 2. ‘Veneer Flashing shall be installed at the bottom of veneer
Sl;ﬁ golfe Steel NXb%t\?ery 02?) C?\fgry Tonb%t:enes Reg‘;‘;ﬁ'”g andshall extend over the top of the foundation and up at &ast
T3x3xT; -0 7o " I inchesand be embedded in the backing course. ‘
L4x3xY, g-0 5-0 - 1 (c) Weep holes.1. Weep holes may not be placed below final

LexdhpxY, 14-0 8-0 3-6 2 grade. o _
2-L6x3yxly, 20-0 1EC 5 -0 2 2. Rope or similar material used to form a wkele shall be
T ong leg of the angle shall be placed in a vertical position. removedas soon as the mortar sets.
2Depth of reinforced lintels shall be not less than 8 inches and all cells of 3. Weep holes shall b#g-inch minimum diameter
hollow masonry lintels shall be grouted solid. Reinforcing Ishedl extend (9) BEARING. (a) Concentrated loads. Beams, girders,
not less than 8 inches into the support. trussesjoists and other members producing concentritads
3Steel members indicated are adequate typical examples; othenstabkers shallbear a minimum of 3 inches on one of the fOHOWing:
meetingstructural design requirements may be used. 1. ‘Concrete beam.” The equivalent of a nominally reinforced

(7) MASONRY VENEERS. (&) Veneer over frame construction. 2,500psi concrete beam 8 inches in height.
1. Masonry veneers may be corbeled over the foundation wall, but 2. ‘Solid masonry At least 8 inches in height of masonry
the corbeling shall not exceed one inch. composedf solid masonry units with all voids and joints com
2. A minimum one—-inch aispace shall be provided betweerpletely filled with mortar
theveneer and the sheathing unless a manufactuisst ofaterial 3. ‘Metal plate.” A metal plate of sfifient thickness and size
is used. to distribute the load to masonry units. For piers and columns, the
3. Where no brick ledge is formed in the foundation wall, cobearingplateshall not exceed 60% of the cross—sectional area of
rosion resistant metal or othewater—resistant flashing shall the pier or column and the resultant reaction otetical and hor
extendover the top of the foundation wall from the outside fad@ontalloads shall fall within the middle third of the member
of the walland shall extend at least 6 inches up on the sheathing. 4. ‘Bond beam.” The bond beam shadl the equivalent of not
Theflashing shall be installed to drain any water outward. lessthan an 8-inch lintel (bond beam) block with 2 Ndats
4. Weep holes shall be provided at the bottom masonry cougtBbedded irigh strength mortar fill or equivalent. The loads

at maximum intervals of 2 feet. shallbear on the fill. .
5. Ventilation openings shall be provided at the top of the (b) Continuous loads.Joists, trusses ariteams other than
wall. wood, spaced 4 feet or less on center and 40 feet or Ié=sgth,
Note: The ventilation opening could be other than a weep hole. slabsor other members causing continuous loads shall be trans

6. Studs and sheathing behind masonry veneer shathbe Mmittedto masonry with a minimum bearing of 3 inches upon solid
eredwith material used to construct the water—resistive barrier @@sonryat least 2 inchesin height, or asndicated for concen
requiredunder sComm 21.24 (4) tratedloads.

Note: Acceptablewater—resistive barrier materials include polymeric-based (c) Stack bond wallsConcentrated loads shall be distributed
housewraps and#15 or greater asphalt-saturated felts that comply with ASTM D 226ito masonry laid in stack bond by a concrete beam or beath
for type | felt. X ; " ; e
orype sdefined in para). For masonry of solid units, 2 additional rows

7. Masonryor brick veneer shall be above final exterior gra ; . :
unlessthere is through-wall flashing at grade or withiocirses bg:ﬁ?gpggﬁg“géznissembly may be used instead of a concrete

abovegrade.
ved (d) Support of wood floor membersVhere a wood structural

(b) Veneer over masonry back-ugorrosion-resistant metal : P . '
o ; : memberis buried in masonry for support, it shall be firecut or a
or other water-resistant bafi@shing shall be provided at the bot lf-releasinglevice shall be used. Where the end of a wood

g)nrg Sgtgte | g:gteg rifcnh%:haﬂheg;egggggaézzggc?(f_t:s égﬂ?g;t' ucturalmember is built into an exterior wallya-inch air space
Theflashing shall be installed to drain any water outwakéep shallbe provided at the S|des,. top and end of such member .
holesshall be provided at maximum intervals of 3 feet. (10) Bonbing. Unless designed through s_tructural analysis,
(c) Veneer attachmentVeneers shall be anchored or adhere"a“ masonry walls shall be honded as.fo'.'OW.S-
in accordance with ACI 530 and ACI 530.1. (a) Single-wythe WaIIs.I\/_Iasonry units in smgle—vx_/ythsalls
(8) FLasHING. (a) General. 1. Flashing shall be installed inSN@ll be lapped at least 2 inches aie~third the height of the

accordancewith this section to drain any water outward awa uasi?en;y:snel%\glrilézhg;:g;garte?gefi;tchrﬁ/%%g égﬁﬁfe?\f e::lcs)ntlnu
from structural members, sheathing and insulation. :

2. Open joints or weep holes shall be provittethe facing (b) Multi-wythe walls. Adjacent wythes shall be bonded with

: : : ; : ontinuoustie assemblies spaced at vertical intervals not exceed
immediately above the flashing at a horizontal spacing no : o - - ;
exceeding? feet. fng 16 inches; or individual ties of at le&ss—inch diametefor

suchas sheet metal or heavy-gauge PVC. seventhcourse. The clear distance between bond courses shall not

Note: Materials including house wrap, asphalt-impregnated building jjalper : : . -
tic sheeting, peel—-and-stick rubberized sheet material, and light-gauge PVC are@&‘f’eed16 inches for solid masonry units and 24 inches for hollow

acceptabl@s meeting this requirement. masonryunits. Hollow walls shall not be bonded with headers.
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42-7 DEPARTMENT OF COMMERCE Comm 21.27

(1]_) BoLTs AND ANCHORS. The allowable shear on steel bolts Note: For informationon toe nailing, see the fastener schedule table in the Appen
andanchors shall not exceed the values giverainld 21.26. X

(4) RoOFRAFTERS. (a) General. 1. Rafters shall be notched

TABLE 21.26 to fit the exterior wall plate and fastened to the wall.

ALLOWABLE SHEAR ON BOLTS AND ANCHORS 2. Collar ties shall be installed on the upper third of every third

Bolt or Anchor _ Allowable Shear pair of abutting roof rafters or every 48 inches, whichever is less.
Diameter (inches) Embedment (inches) (pounds) Note: Collar ties are intended to provide stabilityttie roof at the ridge. Lateral

Ty 4 270 restraintfor the walls must be provided in accordance with sub. (2).

3g 4 410 (b) Ridge boadls. 1. Where rafters meet to form a ridge, the

Y, 4 550 raftersshall be attached to a ridge board.

2’8 4 750 2. The ridge board shall have a depth at least equal to the

7/4 5 1100 lengthof the cut end of the rafter abutting it.

18 3 12(5)8 3. Where all rafters are placéitectly opposite each other or

1 8 2250 areoffset at the ridge board by less than the thickness of the rafter

8

theridge board shall have a nominal thickness of at least 1 inch.

. . . 4. Where one or more rafters aréset at the ridge board by
str&%:?gdﬁlgggbrc\j] :r']r::t: Vlvrilthm:écl)r%rsyoclonstructlon shall ben morethan the thickness of the raftére ridge board shall have a
. L nominalthickness of at least 2 inches.

(13) CLeaninG. Chemical cleaning agents shall be preventecP Ridae b Raft hall be attached to ridae b
from harming the metal reinforcement of structural components (¢) Ridge beams.Rafters shall be attached to ridge beams

andshallnot be of a strength which will adversel§jeat the mor usingengineered clips, straps or hangers or the connestialh
tar. be designed through structural analysis.

History: Cr. RegisterNovember1979, No. 287ef. 6-1-80; am. (3) and cFable (d) Bearing. The required bearing for wood rafters shalirbe

21.26-B1Registey February1985, No. 350ef. 3-1-85; am. (9]b), RegisterJand  gccordanceavith the NDS adopted inable 20.24-2, except im

ary, 1989, No. 397eff. 2-1-89; am. (6) (b)Register March, 1992, No. 43%ff. . .

4—yl—92;r. and recr(2), am. (5) (c)(7)( (?’:1)( 3? 49, (b),.1(14), Registey Novembey ~ Case shall the bearing be less théniiches on wood or metal or
1f9fgs,No. 479 ef. 12—1—95;cdR 02—(0)77(a)m(. §7)( (:;1) 4l(?je(gis)ter May 2?0)3(1\10. 5)69 dIessthan 3 inches on masonry or concrete.

eff. 8-1-03;CR 08-043r. and recr(1), (5) (a), (8) and (12), renum. (3) (intro.) an

(a)to be (3) (a) and (b) and am. (3) (a), am. (4) (b) and (7) (a)(@), (c), Bbles (9) Ladders. 1. O_verhangs @ab'e end.walls of m(_)re than 12
21.26-Band B1, cr(7) (a) 5. to 7and (c)Register March 2009 No. 638f. 4-1-09;  inches shall be provided with ladders which extend into the-struc

CR09-104 am. (8) (a) 3Register December 2010 No. 6&fi. 1-1-11; correction i
in (9) (c) made under s13.92 (4) (b) 7. Stats.,Register January 201 No. 661 turea distance no less than the length of the overhang.
2. The ladders shall be fastened at the wall.

IBolts and anchors shall be solidly embedded in mortar or grout.

Subchapter VIl — Roof and Ceilings 3. The interior end of each ladder s attached to a rafter
) ] or truss with a hanger
Comm 21.27 Roof design and framing. (1) StrRuc- Note: For the purposes of this section, a ladder is defined as a perpendicular pro

TURAL DESIGN. (a) General. Roof and roof-ceiling assembliesjectionextending beyond the face of the wall below
shallsupport all dead loads plus the minimum live loads upaier (5) CelLING JoisTs. (a) Ceiling joists shall be nailed to exterior
(c) and sComm 21.02 walls and to the ends of rafters.

(b) Applicability of tables. The joist and rafter tables the (b) Ends of ceiling joists shall be lapped at least 3 inches and
appendixare valid for roofs with a minimum slope of 312. befastened eithewith 3-16d nails or in accordance with the floor
Lesserslopes require engineering analysis or shall be providggist requirements under €omm 21.22 (4) (a) 1. d.
with a ridge beam. ~ Note: See the fastener table in the Appendix for a nailing schedule for ceiling

(c) Sloped oof snow loads Snow loads specified inG@omm  10'Sts- o .

21.02(1) (b) 2.may be reduced for roof slopgeeater than 30 () Where ceiling joists arelaced at right angles to the rafters,
by multiplying the snow loadby Cs. The value of Cs shall bethe lookout joist or ties shall be fastened to the parakding

determinecby the following: joists or rafters using engineered clips, straps or hangers or the
connectionshall be designed through structural analysis.
Cs=1- (a ~ 30) (6) VALLEY AND HIP RAFTERS. (&) Valley rafters. 1. Where no
40 bearingis provided under valley raftersthe intersection of 2 roof
) . areasthe valleyrafters shall be doubled in thickness and shall be
where a is the slope of the roof expressed in degrees. atleast 2 inches deeper than the required common rafter to permit
Note: A roof pitch of 7 in 12 is equal to 30 full bearing at the beveled end.

(2) LATERAL RESTRAINT OF WALLS. Provisions shall be taken
to absorb the horizontal thrust produced by a sloping roof throu hp
the use of wall ties, ceiling joists, beams at the ridge or at the Wg‘g
or a system designed through structural analysis.

(3) UPLIFT AND SUCTIONFORCES. (a) General. 1. Roofs shall

2. Where ridges are provided atfdient elevations, vertical
portshall be provided for the interior end of the lower ridge
ardor ridge beam.

(b) Hip rafters. Where no bearing is provided under hip raf

. rs,the hip rafters shall be of the same thickness as common raf
withstanda pressure of at least 20 pounds per square foot act{ﬁiand shall be at least 2 inches deeper than required to permit

upward normal to the roof surface. fyll contact with the jack rafter

2. Roof overhangs, eaves, canopies and cornices shall Wltlfl‘l 7) RooF TRUSSES. (a) Metal plate connected wood roof
standan upward wind pressure of at least 20 pounds per squ flssesshall be designed in accordance with TPI 1 and the NDS
foot applied to the entire exposed area. 9

(b) Anchorage. 1. Roof framing members spanning more tha%doptedmder sComm 20.24

6 feet measured from the outermost edge of thesisalf be per (b) Truss members shaibt be cut, bored or notched, except
manentlyfastened to the top plate of load bearing watig @S allowed under sug) (d).
engineerecalips, straps or hangers. (c) If connection is provided to stabilizenon—load bearing

2. Roof framing members spanning 6 feet or less measuMdll: a slotted expansion joint or clip shall be used.
from the outermost edg#f the roof shall be permanently fastened (8) NOTCHINGAND BORING. (&) General.1. Notching and ber
to the top plate of load bearing walls using toe—nailing or enginég of beams or girders is prohibited unless determined through
eredclips, straps or hangers. structuralanalysis.
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Comm 21.27 WISCONSINADMINISTRATIVE CODE 42-8

2. Notching and boring of ceiling joists and rafters shall-com 2. Each shingle package shall be labeled by the manufacturer

ply with pars.(b) and(c). to indicate conformance to the applicable ASTM standard for
(b) Notching. 1. Notches located in the top or bottom of-ceile@chtype of shingle or the exception in p@.
ing joists and rafters are prohibited from all of the following: 3. Shingles shall be installed in accordanith the manufac

a. Having a depth exceedifigthe depth of the member ~ turér'srecommendations. o
b. Having a length exceedifg the depth of the member 4. Shingles shall have at least 4 fasteners per strip shingle or

. . . 2f nerger interlocking shingle, unl he manuf rer h
c. Being located in the middfe; of the span of the member otﬁ:rtespicﬁ‘ﬁ:ati(t)?]s?c g shingle, uniess the manufacturer has

2. Whereceilingjoists or rafters are notched at the ends, the g Shingle head lap shall be at least 2 inches, unless the

notch may not exceeth the depth of the member manufacturehas other specifications.
3. Bird mouth cuts may not excedd the depth of the rafter Note: See sComm 20.07 (62Jor definitions of shingle terms.
unlessthe seat cut bears fully on the wall plate. Note: The Residential Asphalt Roofing Manual can be purchased from the

. o . Asphalt Roofing Manufacturers Association at 6000 Executive Boulev@uite
(c) Boring. 1. Holes bored within 2 inches of the top or bottorro1, Rockville, Maryland 20852-3803. This manual contains extensive information
of ceiling joists or rafters may not be located in the midglef on lshdingles from mangfa,ctureh througwsta"aticgjﬂ, inslpﬁctiolrlrmdter?ancef- It g
includes a recommendation that propettiven and applied nails are the preferre:
the span of the member fastening system for asphalt shingles.
2. The diameter of a hole may not excégdhe depth of the Note: SectionComm 20.04 (2yequires compliance with all parts of this code,
member inc(ljudiﬂgtheze roofing provisions, for an alteration to any dwelling that is regulated
: underthis code.

3. A hole may not be boreithin 2 inches of a notch or by Organic shingles Organic asphalt shingles shall conform

anotherhole. to ASTM D 225 and the Class C requirements of ASTM E 108,
4. The distance between adjacent holes may not be less thadshall pass the wind resistance test of ASTM D 3161.
the diameter of the Iger hole. (c) Fiberglass shinglesFibeglass asphalt shingles shedin

(d) Engineeed wood poducts. Notching or boring of engire form to ASTM D 3462 except that laminated shingles shall have
eredwood products shall be done in accordance with the manufadear strength of at least 1450 grams in each ply
turer’s instructions provided those instructions were developed (4) Ice pam PROTECTION. (a) Shingled or shake roofs that
throughstructural analysis or product testing. extendover a heated area of a dwelling or attad@@ge and that

(9) ROOF SHEATHING, BOARDS AND PLANKING. (&) Structural havea slope of 4:12 or less shall be provided with ice dam protec
sheathing. The allowable loads and spans for structural sheathitign in theform of sheet metal or a product labeled as meeting the
shallbe in accordance with the grade stamp on the panel.  requirementof ASTM D 1970.

(b) Roof boads. 1. Where the rafter spacing is 24 inches on (P) The ice dam protection shall extend at l&dstnches up
centeror less, roof boards may be used that have a minimum thiéike roof slope from the roof edge and at least 12 inches up the roof
nessof5/g—inch for solid sheathing affti—inchfor spaced sheath Slopebeyond the inner face of the exterior wall.
ing. (5) OTHERROOFCOVERINGS. All roof coverings not otherwise

2. Where the rafter spacing is greater than 24 inches on, cer@firessedh this section shall be installedascordance with the
roof boards shall be tongue and groove, at least 1.5 inches th{ﬁ@nufacturer’snstructlons ol national standard recognized by

(c) Roofplanks. 1. Roof planks shall be tongue and groove € department. . .
or splined and at least 2 inches, nominal, in thickness. (6) ReroorING. New roof coverings may not be installed over

. . existing roof coverings where any of the followirgpnditions
2. Planks shall terminate over beams unless the joinenare 9 g y @

exist:
matched. . . . . (a) The existing roof or roof covering is water—soaked or has
3. The planks shall be la&b that no continuous line of joints geterioratecsuch that it is inadequate as a base for additional roof
will occur except at points of support. ing.

4. Planks shall be nailed or fastened to each beam. (b) The existing roof is wood shake, S|aﬂﬁy, cement or
History: Cr.RegisteyNovember1979, No. 287ef.. 6-1-80; am (3) (aRegister, gshestos—cemetile
January,1989, No. 397eff. 2-1-89; r and recr(1), am. (3) (a)Register March, e L
1992,No. 435 eff. 4-1-92; r and recr(3) (a),Register November1995, No. 479 (c) The existing roof has 2 or maapplications of any type of
eff. 12-1-95; rand recr(3) (a) 1. and 2. cRegister January1999, No. 517ef. ing.
2-1-99;am. (3) (a) 1. aRegistey March, 2001, No. 54%f. 4-1-01;CR 02-077 permanentoof covering

r. and recr(3) (b)Register May 2003 No. 568f. 8-1-03;CR 08-043r. andrect (7) FLasHING. (a) General. Flashing shall be installed e
RegisterMarch 2009 No. 63%ff. 4-1-09. junctionof chimneys and roofs, in all valleys, and around all roof
_ openings.

Comm 21.28 Weather protection for roofs. (1) Gen- (b) Flashing of open valleysl. Open valleys shall be flashed
ERAL. (a) All roofsshall be designed and constructed to assufgth at least No. 28 gauge corrosion-resistant sheet metal, 16
drainageof water incheswide, or a layer of at least 50—pound roll roofing, 16 inches

(b) All fasteners shall be corrosion resistant. wide, placed over a layer of number 15 roofing underlayment.

(2) UNDERLAYMENT FOR SHINGLES. Underlaymentonsisting 2. Flashing sections shdle overlapped by at least 4 inches.

of number 15 asphalt-impregnated felt paper or equivalent or(c) Flashingof closed valleysWhere shingles are laced or
othertype | material that shows no water transmission when testedvenover the valleythe valley shall be flashed with at least one
in accordance with ASTM D 226 or ASTM D 4869 shall be prdayer of 50—pound roofing, at least B@heswide, over a layer of
vided under shingles. numberl5 roofing underlayment.

Note: Underlayment materials meeting the requirements of ASTM D 1970 meet (d) Chimney flashingl. Chimneys shall be flashed and ceunt
the performance requirements of this section. er-flashedo a height of at least 6 inches.

(3) ASPHALTSHINGLES. (a) General. 1. Shingleshat have a 2. Chimney crickets or saddles shall be installed where the

self-sealingadhesive strip shall include a sealant which has : : . p : .
averagebond strength of at least 1.5 pounds per 3.75 inches?J fc.er5|de of a chimney is more than 30 inches wide on a sloping

shinglewidth, at 32F. . ) . .
Note: The department will accept results of testing conducted in accordance wjth 3. The intersection of the cricket and the Chlmney shall be

anapproved test method for verifying compliance with the sealant uplit resistaré@shedand counter—flashed to a height of at least 6 inches.

requiredin this paragraph. Information on the applicable test method may beHistory: Cr. Register November1979, No. 287ef.. 6-1-80; am. (7) (a), and
obtainedfrom the department. recr Table 21.28-ARegister January1989, No.397, eff. 2-1-89; am. (1), (5) and
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42-9 DEPARTMENT OF COMMERCE Comm 21.30

(6), cr. (2m) and (6) (a) 3r, and recr(4) (c),Registey March, 1992, No. 43%f. Note: The department will accegampers and hoods listed by nationally recog
4-1-92; cr (6) (c),Register November1995, No. 479ef. 12-1-95,CR 02-077  nizedlaboratories.

r. and recr(1) (a), renum. (6) (intro) to (c) to be (6) (a) to (d) and am. (6) (a) to (c) i P H
RegisterMay 2003 No. 569¢f. 8-1-03;CR 08-043r. and recrRegister March (9) FLUE LINERs. (@) Flue liners shall be installed in accord

2009No. 639 eff. 4-1-09. ancewith s.Comm 21.30 (7and this section.
. . (b) Flue liners shall start at the top of fireplace throat and
SubchapterIX — Fir eplace Requiements extendto a point at least 4 inchabove the top of the chimney cap.

Comm 21.29 Masonry fireplaces. Masonry fireplaces (c) Firebrick may be used in the throat of the fireplace as an

= inlet to the flue liner
shallbe constructed of masonstone or concrete. Masonry fire (10) CLEANOUT OPENINGS. Fireplaces with ash dumps shall be
placesshall be supported on foundations of concrete or masonry ouTo GS. P ump

Structuralwalls shall be at least 8 inches thick. Masonry- firéof?xided‘”it.h cler?nlcl)gt opeging? fat the bas?. .Dloorsftmﬂes
placesshall conform to the following requirements: Of th€ opening shall be made ot terrous materials.

: : (11) MANTEL SHELVESAND COMBUSTIBLETRIM. Wbodwork or
of f(lllj)e ';;%Etsk:éﬁ;irgg?a?:%ggﬁi%ﬁﬁ;ﬁ;@%"g;gsleggon the ty%?hercombustible materials shall not be placed within 6 inches of

thefireplace opening. Combustible materials located within 12

TABLE 21.29 inchesof the fireplace opening shall not project perpendicularly
MINIMUM ELUE SIZE FOR MASONRY FIREPLACES morethanl/g-inch for each inch distance from the opening.
— , (12) FRAMING AROUND FIREPLACES. Combustible materials
Type of Flue Minimum Cr oss—Sectional Aea . . . .
. . locatednear fireplaces shall be installed in accordance with
Round 171, of fireplace opening but not less than 75 square
inches. Comm21.30 (9)
Square or rectangular Yo of fireplace opening but not less than 75 square ~ (13) CORBELlNG. Unless designed through structural analysis,
inches. masonrychimneys shalhot be corbeled from a wall more than 6

(2) TERMINATION OF CHIMNEY. Masonry fireplace chimneys inchesnor shall a masonry chimney be corbeled from a wall less
shallextend at least 3 feet above tighest point where the chim than12 inches in nominal thickness unless it projects equally on
ney passes through the roof and at least 2 feet higher thapoany €achside of the wall. The corbeling shall not exceed one—inch
tion of the dwelling within 10 feet of the chimney projectionfor each brick course.

: History: Cr. Registey November1979, No. 287ef. 6-1-80; amRegister Feb
(3) FiIREBOX MATER',ALS' T,he f|rebpx shall be of ,the preformedruary, 1985, No. 350eff. 3-1-85; am. (6) andable 21.29-1Registey January
m_etaltype, at Ieas%—lnchthl_ck, or I_|ste_d by_a nationally recog 1989,No. 397 eff. 2-1-89; am. (intro.) and (12),.¢6m), r and recr(6), Register,
nizedlaboratory; orshall be lined with firebrick, at least 2 |nche§(\ggcgye lg?the} JN;n f;rgigg‘;—}\l—c?%lr 7(;%);”1(1_ ggfltlgﬁ(lﬁ)ezp(%)(;%t?g?g e(gl|23)t earnd
thick and laid in thin joints of refractory cementhe back and arth 2001 No. 543ef. 4-1-01, ' '

sidewallsof the firebox, including the lining, shall iz least 8
inchesnominally thick masonnyat least 4 inches of which shall  Comm 21.30 Masonry chimneys. Masonry chimneys

be solid. _ _ shall conform to the following provisions:
(4) LINTEL. Masonry over the fireplace openisigall be sup (1) MaTeriALs. No masonry chimney shall rest upon wood.
portedby a lintel of steel or masonry Thefoundation shall be designed and built in conformity with the
(5) Ducts. Warm-air circulating ducts shall be construabéd requirementgor foundations. Masonry chimney walls shall be at
masonryor metal. least4 inches in nominal thickness. Hollow cored masonry units

(5m) RETURN AR GRILLES. Return air grilles shall not be maybe used to meet the 4 inch nominal thickness requirement.
locatedin bathrooms, kitchens, garages, utility spaces ocomna (2) FLUE size. Chimneyflues for appliances shall be at least
fined space defined underGomm 23.06n which a draft diverter equalin area to that of the area thie connector from the appli
or draft regulator is located. ance.

(6) HeaRTH EXTENSION. (a) Masonry fireplaces shall have a (3) MuLTIPLE FLUE SEPARATION. When more than one flue is
hearthextension made of noncombustible material. contained in the same chimpneymasonry separation of at least

(b) The structural support for the hearth and heaxtansion 4 inches nominal in thickness shall be provided between the indi
shallbe a minimum of 4 inches of reinforced concrete. vidualflues. The joints of adjacent flue linings shall be staggered

(c) There shall be no structural framing material within 1 incRY at least 7 inches. _ _
of the hearth or hearth extension in any direction. ogden (4) CoreEeLING. Unless designed through structural analysis,
forms or supports used during construction shall be removed. masonrychimneys shalhot be corbeled from a wall more than 6

(d) The minimum dimensions of the hearth extension shall iehesnor shall a masonry chimney be corbeled from a wall less

in accordance withable 21.29-1. than12 inches in nominal thickness unless it projects equally on
eachside of the wall. The corbeling shall not exceed one-inch
TABLE 21.29-1 projectionfor each brick course.

HEARTH EXTENSION DIMENSIONS (5) INLETS. Inlets to masonry chimneys shall enter the side and

Fireplace Opening Extension from Fireplace Opening (inches) be provided with thimbles. Thimbles shall be at least No. 24

(Sq. Ft) Side Front manufacturer’sstandard gauge (0.024 inch) ®g—inch thick,
Less than 6 8 16 refractorymaterial. Each chimney shall have an inlet installed at
6 or Greater 12 20 thetime of construction.

(7) DampPers. Dampers shall be made of cast iron or at least (6) CLEAN-OUT OPENING. Every masonry chimney shall be
No. 12 gauge sheet metal. The area of the damper opening shilvidedwith a clean—out opening at the base. Soénings
beat least 90% of the required flue area when in the open positihallbe equipped witmetal doors and frames arranged to remain

(8) Hoops. Metal hoods, used in lieu of a masomsmyioke closedwhen not inuse. Clean—out openings shall be located
chambershallbe constructed of at least No. 19 gauge corrosiof?€/0Wthe lowest inlet to the flue. _ _
resistantmetal with all seams and connections of smokeproef (7) FLUELINERs. (@) Masonry chimneys shall be lined with a
struction. The hood shall be s|0ped at an ang|e Afct8ess from materialthat will resist COFI’OSIOI’_], _s_oftenlng and cra_cklng atTtem
the vertical and shall extend horizontally at least 6 indiegond Peraturesup to 1800F, suchas vitrified clay sewer pipe or mni
the firebox limits. Metal hoods shall be kept a minimuml8f mumSg-inch thick fireclay lining material.
inches from the combustible materials unless approved for (b) All flue liners shall be laid in a full beaf refractory mortar
reducedclearances. or refractory cement.
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Comm 21.30 WISCONSINADMINISTRATIVE CODE 42-10

(c) Variations in insideand outside dimensions shall not Note: The department of natural resources (DNR) and the federagencgr

exceed/ inch for cIay flue liners. m}a:)raaf\ﬁﬁ&e;%%esncy (FEMA) alsdhave regulations that apply to construction in
(d) There shall be a minimum clearancésfinch and amaxi  (2) ELevation. (a) General. Exceptas provided in pargb)
mum clearancef 1-inch between the flue liner and the chimneyng(c), all dwellings constructed within a floodfringe area shall
walls. beelevated so the lowest floor and all basement floor surfaces are
(e) Unless serving masonry fireplace underGomm 21.29  locatedat or above the base flood elevation.
flue liners shall commence at the chimney footing. (b) Certified floodpoof basements Floodproofbasements

(8) CHimMNEY caps. Chimneys shall be provided with precastay have the top of the basement floor no more than 5 feet below
or cast-in—place concrete chimney caps. Chimney caps shall hinebaseflood elevation provided the basement is designed by a
aminimum thickness of 2 inches, shall slope outwards away fraeygisteredarchitect or engineer to be watertight and impermeable.
the flue, and shall provida one-inch overhang and drip edge oo limitation is placed on the use or occupancy of a certified
all sides. A slip joint shall be installed between the flue and tileodproofbasement by the provisions of this subchapter

cap. The slip joint shall be filled withi—inch feltor similar mate (c) Other enclosed spaces. Enclosed spaces not meeting the
rial and shall be caulkedith high—temperature caulk or similar requirementof par (b) are allowed at any depth below the base
materialto prevent water infiltration. flood elevation provided the spaces are used only for one or more

(9) CLEARANCE TO COMBUSTIBLES. (a) The minimum clear of the following purposes:
ancebetween combustibles and masonry chimneys which have a, Means of egress.
any portionlocated within the exterior wall of the dwelling shall |, Entrance foyers.
be 2 inches. The minimum clearance between combustibles andC Stairwa
masonrychimneys which have all parts completely outside the irways. S
dwelling, exclusive of sdft or cornice areas, shall be one inch. g ::”Cl'ldema: sto(rjage of portat;le Olr ;?;blle items. icted

i . Fully enclosed spaces used onlytfase purposes liste
spét():)eSEhxejflroérﬁZiLegggl%?e?gs(ﬁpgﬁ@ and(d). the clearance in subd.1. shallbe designed to automatically equalize the hydro

aticpressure on exterior walls by allowittte entry and exit of

. . .S
(c) The clearance spaces between chimneys and wood jOIﬁL%dW . . - ; .
. aters. Designs for meeting this requirement shall becerti
beamsheaders or other structural membshnall be fireblocked fied by a registergd architect orgenginegr or shall ratbeff the

at each floor level from chimney footing all the way to the ro bollowing requirements:

flashingwith galvanized steel, at least 26 gage thick or with non . .
combu%tibles%eet material. gag a. There shalbe at least 2 pressure relieving openings and the

d) Noncombustible material shall b d to prevent entry 2 eningsshall have a total net area of not less than one square inch
(d) Noncombustible material shall be used to prevent entry fif"o\ o1y square foot of enclosed area subject to flooding.
debrisinto the clearance spaces. - ;

History: Cr. Registey February 1985, No. 350eff. 3-1-85; am. (8)Register, b. Thebottom of all openings shall be no more than 12 inches

March, 1992, No. 435ef. 4-1-92; rand recr(8) and (9)Register November1995, abovegrade.

No. 479 ef. 12-1-95; rand recr(7) (a), cr(7) (d) and (e), and am. (9) (Begister, i ;
March, 2001, No. 543eff. 4-1-01:CR 02-077 am. (7) (b) and (dRegister May c. Openings may not be equippedth screens, louvers,
2003No. 569 eff. 8-1-03. valvesor other coverings or devices unless such devices permit

the automatic entry and discluyg of floodwaters.

Comm 21.32 Factory-built fireplaces.  Factory-built (3) CERTIFICATION OF ELEVATION. A registered land surveyor
fireplacesconsisting of a fire chamber assemldye ormore architector engineer shall certify the actuglevation in relation
chimneysections, a roof assembly and other parts shadidied to mean sea level of the lowestuctural member required to be
andlisted by a nationally recognized testing laboratory elevated by the provisions of this subchapter

(1) FIREPLACE ASSEMBLY AND MAINTENANCE. The fireplace (4) AncHoRAGE. The structural systems of all dwellings shall
assemblyshall beerected and maintained in accordance with thee designed, connected and anchorerksist flotation, collapse
conditionsof the listing. or permanent lateral movement due to structural loadstaesses

(a) All joints between the wall or decorative facing materigdtthe base flood elevation.
and the fireplace unit shall be completely sealed, firestopped or(5) PROTECTION OF ELECTRICAL AND MECHANICAL SYSTEMS.
draft-stoppedvith a noncombustible caulk or equivalent. Electricaland mechanical equipment shall be placed above the

(b) Doors installed on factory built fireplaces shall conforr@aseflood elevation or shall be designed to prevent water contact
with the terms of thdisting and the manufacturers installatiorivith the equipment in cas# a flood up to the base flood eleva
instructionsfor the fireplace unit. tion.

(2) DISTANCE FROM COMBUSTIBLES. Portions of the manufac ~ (6) CONSTRUCTION MATERIALS AND METHODS. All dwellings
turedchimney extendinghrough combustible floors or roof/ceil constructedn floodplains shall be constructed using materials
ing assemblies shall be installed in accordasitie the distances andmethods designed to minimize flood and water damage.
listed on the chimney in order to prevent contact witmbustible , HliStory:  Emea. ct efl. 5-8-96; cr Register February 1997, No. 494ef.
materials. '

(3) HearTHEXTENSIONS. Hearth extensions shall be provided Comm 21.34 Construction in coastal floodplains.
in accordance with the manufactueelisting. Where no hearth (1) GeEneraL. All dwellings constructed in coastal floodplains
extensionis specified in the listing, a hearth extension shall bshall be designed by a registered architect or engineer and shall
providedin accordance with £omm 21.29 (6) meetthe requirements of this section an€emm 21.33

History: Cr. Register November1979, No. 287eff. 6-1-80; renum. from Ind i H
21.30and r and recr(3), Register February1985, No. 350eff. 3-1-85; cr (1) (a) (2) ELEvaTION. All dwe"mgs constructed in a coastal fleod

and(b), am. (3and Bble 21.32—1Register January1989, No. 397ef. 2-1-89; r  plain shall beelevated so the lowest portion of all structural mem

andrect Registey March, 1992, No. 43%f. 4-1-92. berssupporting the lowest flopwith the exception of mat or raft
o ] foundationspilings, piling caps, columns, grabeams and brac
Subchapter X — Construction in Floodplains ing, is located at or above the base flood elevation.

(3) ENCLOSURESBELOW BASE FLOOD ELEVATION. Enclosures
Comm 21.33 Construction in floodplains. (1) GeEn- belowthe base flood elevation incaastal floodplain may not be
ERAL. Where dwelling construction is allowdxy local zoning usedfor human occupancgnd shall be free of all obstructions,
ordinancego take place in floodfringe areas of floodplaithe exceptfor non—loadbearing walls and partitions. Non-loadbear
dwelling shall meet the requirements of this subchapter ing walls and partitions below base flood elevation shall be con
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42-11 DEPARTMENT OF COMMERCE Comm 21.40

structedto breakaway without causing any structural damage to b. A 16-inch by 16—inch pad constructed of acrylonitrile—bu
the elevated portion of the dwelling or foundation system due tadiene-styrenéABS) having a rated load bearingpacity of not
the efect of wind loads and water loads acting simultaneouslylessthan 6000 pounds.

(4) Founpations. All dwellings located in a coastal flood c. An 18-inch diameter holeored to below the frost line or
plain shall be supported and anchored on pilings or columns. Theunfractured bedrock and filled with poured concrete.
piling or column shall have adequate soil penetration to resist d. Any other materials argystems approved in advance by
combinedwater and wind loads at the base flood elevation. Pilinge department.
or column design shall consider théeet of scour of soil strata. 6. Pjers shall be constructed of concrete blocks, manufactured
Mat or raft foundations to support columns may not be used whegge| stands or manufactured concrete stands. Manufactured
soil under the mat or raft is subject to scour or other erosion fraffandsshall be labeled for use as piers for manufactured homes.

wayeflqw conditions. . i 7. Piers constructeof single stacked concrete blocks shall be
g history: Emeg. ct ef. 5-8-96; cr Register February 1997, No. 494efl. jimjited to a height of 36 inches. Piers constructed of concrete
blocksand exceeding 36 inches but less than 80 inches shall be
constructedusing double stacked blocks with each layer opposing
thedirection of the layer underneath it. Piers constructed of con
creteblocks and exceeding 80 inches shall be constructed using
doubleblocks laid in concrete mortar with each layer opposing the
Comm 21.40 Installation standards. (1) (@ The directionof the layer underneath it and with each core fillth

installationof a manufactureiome produced on or after April 1, concreteand a¥s—inch steel reinforcing rod.

Subchapter XI — Installation of Manufactur ed
Homes

2007 shall comply with procedures acceptatal¢he department. 8. All concrete blockshall be 2—core design, construction
(b) Acceptable installation procedures shall address all of theadeblocks having nominal dimensions of at leasiches by 8
following: inches by 16nches. All concrete blocks shall be placed with the
1. Soil mechanics. cores opervertically. The concrete block nearest the main frame
. . of the manufactured home shall be perpendicular to the linear
2. Site preparation. I directionof the frame. No concrete block megntact the main
3. Structural support, stabilization and anchorage. frame of the home.
4. Setting. 9. Alternative materials may be used for pier installations pro
5. \entilation of crawl spaces. vided they are approved in advance by the department.
6. Connections, plumbing, electrical, A. 10. Piers shall be placed under the main frame of the chassis
7. Joining of home sections. at intervals of not more than 7 feet on—centerramohore than 3

Note: Acceptable installation practices can be found through the Safety and Bufg€t from the exterior Side afach end wall. The 7—foot sp_acing
ings Divisions website atvww.commerce.state.wi.us/SB by contacting the Safety requiremenimay be varied as permitted by footing, spa@nd

andBuildings Division at (608) 264-9596. , , soil capacity tables provided by the home manufacturer
Note: The design and construction of basements and perifoetetations to sup . . .
port manufactured homes is addressed under subchapter V 11. Piers shall be placed under the bearing points of clear—

(2) (a) Except as provided in pab), the installation of a spanoper_lings of 4 feet or more in center mating walls.
manufacturedhome produced before April 1, 2007 shall be 12. Piers shall be plumb and centered under the contact area
installedin conformance with the requirements irfieef atthe atthe point of support.
time the manufactured home was produced. 13. a. Each pier shall be capped with a solid concrete block

(b) The installation of a manufactured home produced befdi!east4 inches thick or a solid wood block having a nominal
April 1, 2007 to be installed on piers staihform to at least all thicknessof at least 2 inches.
of the following requirements: ~ b. The cap shall be the same width and length as the top of the

1. No footing may be placed upemprepared fill material, P'€T- ) _
topsoil, alluvial soil or mud. All oganic matteshall be removed €. The cap shall consist of no more than 2 pieces.
from the area that will be beneath any footing. ~ d. Two-piece capshall be positioned with the joint perpen

2. The soilbearing capacity shall be determined through tedicularto the main frame. B _ _
by a pocket penetrometer other means of analysis. If the soil 14. Whereshimsare utilized, wood shims shall be installed
bearingcapacity under each intended pier location is less theatween the pier cap and the frame. Shims shall be driven from
2000pounds per square foot, piers shall be located in accordagp@osingsides and shall be no less than 4 inches by 8 inches.
with the manufacturés instructions. ~15. \ood caps and shims shalldtdeast equal to No. 2 spruce

3. The home site shall be graded to permit water to drain frdife fir havinga minimum fiber bending stress rating of 1200 psi.
underthe home and away from the homedaminimum of 5 feet All wood caps shall be the same species of wood, and all shims

from the home. shallbe the same species of wood.
4. Every pier shall beupported by a footing. Each footing 16 The combination of a nominal 2—inch solid conctatek
shallbe no less than a nominal 16 inches by 16 inches. or ?1 nominal 2-inch wood cap plus shims shall not exceléd 3
inches.

5. Each footing shall consist of one of the following: . . N
9 9 17. A minimum clearance of 12 inches shall be maintained

a. One nominal 4—inch by6—inch by 16—inch solid concrete ; : : -
block or 2 nominal 4—inch by 8—inch by 16-inch solid Concretgeneatrthe lowest point of the main frame in the area of any utility

. ; : onnection. A minimum clearance of 12 inchasall also be
blocks. If a single block pier and 2 footirgocks are used, the 2 . oiniainedunderthe home for at least 75% of the home. The

footing blocks shall be positioned with the joint parallel to thq, mainderof the home may be less than 12 inches above the
mainframe. If a double block pier and 2 footing blocks are use oundbut may not touch the ground.

the 2 footing blocks shall be positioned with the joint either paral” g1 cr 05-13: cr. Register December 2006 No. 616, 4-1-07;CR
lel or perpendicular to the main frame. 08-043 am. (2) (b) 13Register March 2009 No. 636ff. 4-1-09.
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